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(54) Battery pack 

(57) The battery pack houses, a protection circuit (3) 
along with a rechargeable cell (2) in a case (1 ). The pro- 
tec^on circuit is provided with switching devices (7) to 
control current flow in the rechargeable ceil, and a con- 
trol circuit to control the switching devices. The protec-. 



tkxi circuit is nriotded in a single package with insulatiri^ 
material to make a one-package unit The .one-package 
unit is retained in a hokJing space in an insulating holder 
(6). The one^package unit, insulating hoMer, and re- 
chargeable cell are held In the case. ' 
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Description 

[OOOlj This application Is based on applications No. 
11^9818 filed . In Japan on Feb. 26, . 1999 and No. 
11-91624 filed on Mar. SI,. 1999. the ccaitent of which 
Incorporated hereinto by reference. 

. Background of the Invention 

(0002) This Invention relates to a tiattery pack con-: 
talning a rechargeable cell and a protection cirDUlt 
{0003] A battery pack containing a protectloh circuit 
has been devebped (Japanese Non-examined Patent 
Publicatton HEI* 8-32991 3, 1996). As shown In Rg. 1.. 
the battery pack disclosed in this patent application con-, 
tains a prisnnatic battery I0l6..which is a lithium /ion. re- 
chargeable cell, and a protection circuit 103. The pro- 
tectk>n circuit 103 detects battery current and voltage 
and controls thesystem toavold use of the battery under 
abnonmal condlttons. The prot^tion circuft 103 pre- 
vents battery overfCharge and over-discharge, or con- 
trols the system to avoid extremely large current flow 
through the battery. To control current flow through the 
batiery, fhe protection circuit 1 03 utilizes a swtching de- 
vice such as a fleki effect' transistor (FET) connected in 
series with the battery. The switching device is control- 
led by a control circuit. The control circuit detects battery 
voltage or current and controls the swltchirig devtoe on 
or off. When the cpntrpi circuit turns the switching deVlce 
,off, current.flow through the battery is cut-off. 
[0004] The battery pack shown In Fig. 1 has a surface 
mounted prqtecttoniclrcult 103onaprv)ted circuit board 
1017 disposed between the prismatic battisry 1016 and 
a case 101. The printed circuit board 1017 has a large 
number of electronic parts, attached to Implement the 
switching device and the control circuit to turn that 
switching device on and off. Further, Insulating paper 
1016 Is disposed on both sides of the printed drcult 
board '1017 to Insulate the electrontb parts attached to 
the printed circuit board 1017. 
[0005] ' Since the switching device and control circuit 
are mounted oh the surface of the printed circuit board 
of the battery pack shown in FigV 1 , the protection circuit 
can fail to function properly due to electrolyte leaking 
from the battery. This is because electrolyte tian cause 
corrosion of metal regions attached to the printed circuit 
board surface, or cause short circuits between conduct- 
ing regions due to migration or dendrite growth. Since 
the protection circuit protects the battery against use in . 
abnormal circumstances. It is critical for the protection 
cIrcuH; to functbn properly In the abnormal situation 
When electrolyte leaks from the battery. Therefore, it is 
irrpprtant for the protection circuit to reliably protect the 
battery even when electrolyte leaks from the battery. 
[0006] In additk)fr, moisture ingress can occur during 
battery use. Similar to electrolyte leakage, molsture in? 
gress can adversely affect protection circuit electronic 
parts, or corrode metal regions to interfere with proper 



functioning of the protection circuit., this drawback can- 
be eliminated by making the battery pack case a com- 
pielely hemietic struji^ture. However, a completely her- 
metic staicture canndt'be made because of the requlre- 

6 ment to expose' terminals such as. electrode temiinals 
qutskle the battery pack case. Therefor^, how to have 
a proper functioning protection circuit when moisture in- 
gress occurs is extremely important. 
[0007] Further, it is extremely difficult to make a bat- ' 

10 tery pacik, whteh has a switching device and protection 
circuit surface mounted on a printed circuit board, with . 
a etructure.suflksientty resistant to vi^breitton. This is be^ 
cause when the tmttery pack Is vibrated, switching de- 
vtoe and protectbn circuit electronic parts connected to 

t5 * the printed circuit board are also vibrated. Since elec- 
' tronic parts are attached to conducting layers on the sur- 
face of the printed circuit board, there is also the draw- 
back that vibration can easily, delarninate conducting 
layers. Consequently, it is possible for protectbn circuit 

^0 electronic parts surface 'mounted to a printed circuit 
. tioard to become damaged or disconn.ected in a battery 
. pack whteh is assembled by a method whbh imparts vi- 
bration such as ultra-sonic welding of the case. 
jPQ08| Still further, because prior art batteiy packs 

2B have large protection circuits, restrictions are placed on 
the location of parts within the case. For this reason, 
. parts cannot always be located in kieal locations. For 
example, it may not be possible to place the protection 
circuit at Its ctosest position to connecting parte. Conse^ 

30 quently, drawback such as long protection circuit conr 
necting leads may also result. . 
[0009] The present inventiori was devetoped to elirn- 
hate these types of drawbacks obsen^ed in prior art bat- 
tery packs. Thus It. Is an Important object of the present 

35 Invention to provide a battery pack which drastically re- 
duces protection circuit malfunction generated by bat- 
tery electrolyte leakage and moisture ingress, and which 
. has a structure of superior resistance to vibrafion. 
[OOltg Another irriportant object of the present inven- 

40 tion is to provkle a battery p^ in whteh the protection 
ciiTcuit can be made extfemely compact and can be f ree^ 
iy located within a case with a water resistant, vibratbn 
resistant, and insulating structure. 
[0011] The above and further objects and features of 

4S the Invention win more fully be apparent from the folbw- 
ing dstailBd description with accompanying. draw^gs. 

Summary of the Invention 

so [0012] . The batteiy pack of the present Invention has 
a case cdntakiing a rechargeable cell along wtth a pro- 
tection circuit provided with a switching device, whtoh Is 
connected in series with the rechargeable cell and con- 
trols cun-ent flowing through the battery, and a control 

6S, circuit, whteh detects battery voltage or cun-ent or both 
and controls the ewitchrng device. The protection circuit, 
provkiedwith a switching device and a control circuit, Is 
molded with insulating material into a single package as 
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a one-package unit The one-package unit is disposed 
In space provided In an Insulating holder. The one-pack- 
age unit, the insulating holder, and the battery are 
housed within the case. 

[0013) A blmery pack with this structure has the char- « 
acterlstk^ that protection circuit malfunction caused by 
t)attery leakage or nfx>l8ture ingress Is drastically re- 
duced. This is because the protection circuiC pnsvided 
with a swftching device, which controls current through 

. the battery, and . a control drcuit. which controls the io 
switching device, is molded with insulating material Into 
a single package, and housed along with ttie recharge- 
able cell in the battery pack case. Since the protection 
circuit is mokied with insulating rnaterteil into a single 
package, imroductbnQf electrolyte leakedlrdm the bat- is 
tery or moisture Into the protectkwi circuit can be effec- 
tively prevented in a battery pack of this configuration. - 
Consequently, this type of battery pack realizes the fea- 
ture thqt protection circuit malf unction or failure due to 
battery leakage, or moisture ingress is drastically re- ^ 
duced, and the battery pack can be used reliably over ^ 
• a long period. Further, since the protection circuit is 
moided with insulating material, this type battery pack 
lias the characteristic that the switching dievlce and con- 
J. . troi circuit are reliably fixed in specific locatk>ns, and a ^ 
structure with superior resistance to vibration can be at- 
tained. . ' 

' [0014] In addition, since the prcHectbn circuit, provkJ- 
ed with a switching device and control circuit, is molded 

/ with Insulating material into a single package, the pro- 30. 
taction circuit can t>e made extremely compact In a baX^ 
tery pack Qf this cohfigUiHtkm. Consequently, this type 
of battery pack has the characteristic that the protection 
circuit has a water reslstarit, vibratk>n resistarit. insulat- 
ing stnicture. and can be easily posttoned without re- ^ 

. etrkition within the case. 
[0015] The rechargeable cell is preferably a prismatte 
lithium Ion battery. The case is, for exiample, .an ultra- 
sonic welded plastte case. The protection circuit is. for 
exarnple, molded 91 epoxy resin. ^ 
[0016] The one-package unit is covered wmh insulat- . 
ing material on both the top and bottom, and one end of 
the one-package unit lead material is embedded within 
the pacldagei Lead materiai from the brie-package unit 
Isconnectedtotherechargeableceilajidlothebattery ^ 
pack electrode terminals. 

[0017] The tnsulating holder provides space In an 
opening on the skJe facing the rechargeable cell, and 
the one-package unit can be disposed in. this'space. 
[0018] The one-package unit can be to fixed a printed 
circuit board, and lead rhaterial can be attached to tfie 
printed circuit board. This one-jsackage unit can be in- 
serted into the insulating hoUer while attached to the 
printed circuit board. 

[0019] ' The one-package unit can' be rectangular* with S6 
surface electrodes B-, and V- In comer regtons of 
the bottom skie. Surface electrodes B+ and B- for con- 
nection to the posith/e and negative sides of the re-. 
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chargeable cell are preferably tocated at opposite ends 
of the one-package unit 

{0020) The battery pack can house in its case a thin 
outline battery as the rechargeable cell Leads to con- 
nedtthe one-i^ackage unit with the rechargeable cell can 
be disposed atong a side edge of the wide surface of 
the rechargeable cell. In the present p^ent application, 
a thin outline battery Is taken to mean a battery having 
an external shape with thickness smaller than its widths. 
[0021] Finally, the battery pack can house in its case 
a thin outline battery as the rechargeable cell, arid the, 
one-package unit can be of rectangular shape. Lead 
material can be connected to the rectangular one-pack- 
age unit projecting froim its ends in the lengthwise direc- 
tion. Lead material projecting from the ends.of the one- 
package unit are connected to electrodes projecting 
from the rechargeal^ie cell The rectangular one-pack- 
age unit is disposed parallel to the endpf ^e long harrow 
rechargetable ceil within the space provkied by the insu- 
lating holder. • 

Brief Descriptkx) of the Drawings 

[0022] Fig. 1 fsah expbded oblique view of a prbr art 
battery pack. . . 

[0023] pig. 2 Is an exploded oblique view of an em^ 
bodirnent of the battery pack of the present Inventton. 
[0024] Fig. 3 is ia circuit diagram of the protectk}n cir- 
cuit of an embodiment of the battery pack of the present 
invention. 

[0025] Fig. 4 is a front, vliew of a one-package unit 
housed in an embodiment a battery pack of the present 
invention. 

[0026] Fig. 5 Is a plan view of an insulating substrate 

of the one-package unit shown In Fig. 4. 

[0027] Fig. 6 is a cross-section view of an insulating 

eut3strate of the one-package unit shown In Rg. 4. 

[Q028J , Fig. 7 is a front Sriew showing another einbod- 

iment of a one-package unit. 

p)020] Fig. 8 is a plan view of the one-package iinit 

shown in Fig: 7. 

[0030] Fig. g is a plan view of an Insulating substrate 
of the one-paokage unit shown in Fig. 7. 
P031] Fig. 10 is an expkxied oblkfue view of the re- 
chargeable cell and insulating holder of the battery pack 
shown in Fig. 2. 

[0032] . Fig. 11 is an expkxied oblique view of another 
embodimentof the battery packofthepresentinventlori. 
[0033] Fig. 1 2 Is an Mk\[Se view showing the assem- 
bled appearance of the battery pack shown in Fig. 11. 
[0034] Rg. 1 3 Is an exploded oblique view of another 
eml3odlment of the battery pack of the present inventfon. 
PK»5] Rg: 14 Is &n oblique view showfrig the assem- 
bled appearance of the battery^pack shown In Fig: 13. 
[0036]. Rg. 15 is an exploded oblique view of another 
embodiment of the battery pack, of the present. Inven- 
tion, 
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Detailed Oeecrlpllon of the Invention . . The gates of the FETs are connected to the conirpi qir- 

• cults, and signals output from the control circuit 8 con- 

[0037] Turning to the battery pack shown in the ex- trol the FETs oh and off. Under rionmal conditions, the 

ploded objique view of Fig. 2, a rechargeable cell 2 and . protection circuit 8 puts both FETs in the on-state. If con- 

a protection circuit 3 are contained In a easel. The case .5 ditions become abhomtal during, battery charging, the 

1 1s made up of a lower case 1 A and an upper case i B. FET controlling battery charging Is turned off and charg- 

which are formed pieces of heal-pliable plastic. Howev- Ing cun-ent is cut-off. Likewise, If condittons become ab- 

er, the. battery pack of the present invenlton ctoes not norma! during battery discharge, the FET controlling 

neceeearily require the case to be formed plastic, and battery discharge is turned off and discharge current is 

f6rexample,tKeca8emayal8oboconflguredfronriheat- w cut-off. 

shrink film. The tower case 1 A has a box shapie and [0042] The control circuit 6 detects battery voltage 

houses the battery 2 and the protection circuit 3. The and current flowing through the battery, and controls the 

lower case 1 A also has electrode windows 6 for expos- svrttching devices 7. If battery voltage exceeds a preset 

' IngelectfOdetermioateAoutskJsthecaso. eisclrodeter- maximum voltage during charging, the control circuit 8 
minals 4fiXBdio an insulating holder's are disposed in- outputs a signal totum off the FET controlling charging 
side the electrode windows 5, and the electrode temil- to prevent battery over-charging. Ukewise; to. prevent 
nals 4 are ei^ed outside the case: With the recharge- battery over-discharge, the control circuit 8 outputs a 
abte cell 2. the prxrtectlon circuit 3, and the insulating signal totum off the FET controlling discharge if battery 
holder 6 housed in the lower case 1 A the edges of the voftage drops betow a preset minimum voltage. In addi- 
uppercaselBareultra-sohically.weldedalpnfitheedg- so tloh, If the battery pack output side is short circuited and 
68 of the lower case 1 A opening. • excessive current flows through the battery, or if by mis- 
[0033] The ultra-sonfo weld attached case 1 altows take a high chargng voltage is applied to the battery 
strong wjnnectbn of case pieces without using connect- pack and excessive current flows, the control circuit 8 
ing mater'Bis, and fixes the case 1 together in a manner detects the excessive current and outputs a: signal to 
that won't separate at the opening. This achieves the 2S turn off the switching devtoesZ i — 
feature of a high quality battery pack that can be friex: . . [0043] The protection circuit 3 of Fig. 3 is. made up ot 
pensively produced in quantity. However, the case may a pair of FETe. which are the switching devices 7, a con- 
also be assembfed usirig a Ixxided or pressure fitted trol circuit 8, resistors, and capacitors. As shown in Fig. 
configuratton. Further, the case may also be a heat- 4, electronic components sucfi as these which make up 
ishrlnkfilm staicture encasing a connectiori of recharge- so the protectkxi circuit 3 are nrralded into asingle package 
able cell, one-package unit, and Insulating hoWer, rather with insulating material to make a onei>ackage unit 9. 

V than a fonned plastic Or metalfic case. = The insulating maferial is opoxy resin. Since the epoxy 
[0039] The battery pack of Fig. 2 houses, within .the resin for mokfing the protection circuit 3 can harden at 
case 1 a prismaito lithium ion rechargeable cell as the roomtemperaturebymbcingtwol^uidswIthoutappVng 
rechargeable cell 2. However, the.baittery pack of the 35 heaj, the one-package unit 9can be efflclentlyproduced 
present Invention does riot restrict Ihe rechargeable cell in quantity. I n the hardened state, the epoxy resin is suf- 
toa fithium Ion rechargeable cell. Therechargeable cell ficiently strong. Further, since epoxy resin has excellent 
may be a rechargeable cell type presently In use. euch insulating and moisture resistance properties, the pro- 
as a nfckel cadmium battery or a nickel hydrogen bat- Section circuit 3 can be moWed In ari ideal nenner. How- 
tery, or it may also be a new type of rechargeable cell ^ ever, instead of epoxy resin, materials such as urethane 
yet to be developed. Further, the rechargeable cell does rosin or sllfcone resin can also be used as the insulating 
not necessarily have to be a prismatic battery The re- material for molding the protection circuit, 
chargeable cell may also be a battery shape such as a [0044] The one-package unit 0 shown in Fig. 4 con- 
cylindrical battery or coin battery. tains the protection circuit 3 within a two layer larhinated 
(0040] The protection circuit 3 is provided with switch- 4S package of insulating material.. In this one-package unit 
ing devices connected in seri.es with the rechargeable 9, an insulating surface, layer gs is laminated without 
cell 2 to control cun-ent flow through the battery, and a gaps to tightly adhere to the upper surface of a bottom 

. . controlcircuiltodetectbaltery voltageorcurrentorbOlh • layer insulating substrate 9A; The FETs. control circuit 

and to control the switching devk^es. A circuit diagram . . Integrated circuit (IC). resistors, and capacitors to real- 

of tfie protection circuit 3 is shown in Fig. 3 and a front w Ize the protection circuit are fixed to the insulting eub- 

view is shown In Fig. 4, The protection circuit 3 of these strata 9A.:ln addition, as shown in the frfan viewof Fig. 

figures is provkJed with FETs, which are the switching 6, load nraterial io is cbrinected to the insulating sub- 

devfces 7. and a control circuit iB to control those FETs. strate9A. 

JnsteadofFETe,devfces8uchasbipolartrarisistorBmay . p04S] The internal structure of the insuialirig sub- 
also be Used as the switching devbes. ^ strate 9A Is shown In the cross-eectton view of Fig. 6. Iri 
[0041] The switching devices 7.of the figures are an the frisiilatbg substrate 9A shown ifi Fig. 6, electronk: 
FET to controf the charging state of the battery and an parts to inrploment the protectfon circuit Including FETs, 
FCTto<x)ntrolthedischarging state connected In series. the control ciicuft IC. resistors and oapadtois are 
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mounted on the surf£K;e of substrate material such as' 
glass epoxy resin or ceramic. That surface Is then covr 
• erad with iheulating resin 21 to encase tti$ electronic - 
parts in the insulating resin 21 . In Fig. 6, the upper sur- 
face of the insulating substrate 9A is provided wjth sur- 
face electrodes 22, 

[0046] l.ead material 1 0 is connected to Surface elec- 
trodes 22 on the insutatihg substrata 9A, and an hsu- 
lating surface layer 9B is. laminated to the upper surface 
of the Insulating .stA>strate 9A without creating gaps. In 
the case when the insulating surface layer 93 is formed 
from plastic, lead material 10 can be connected to the 
insulating substiBte 9A, and the insulating substrate 9A 
can be inserted in a plastic mold to fix the unit. The one- . 
packago unit 9 has the protection drcutt 3 molded in a 
manner covering it above and below with insulating fna- 
terial, and embedding and flxbg on ehd of the lead ma- 
tsrial 10 within the package. The insulating substrate 9A' 
and the insulating surfiace layer 9Elof the ohe^jackage 
unit 9 may be the same insulating material or different 
insulating rnaterial. 

|P047] The one-package unit 9 shown in IHg. 4 is also 
provided with a test-point hole 1 1 in its Insulating surfaice * 
layer 98. The testrpoint hole 1 1 is opened at a position 
. altowing the test-point 12 on the protectfon circuit 3 at- 
. tached to the upper surface of the insulating substiHte 
9A to be contacted. During test of the prbteciiori circuit 
3, a connecting pin is inserted Into ^e test-point hole 1 1 
to contact the test-point 1 2. Normal V the test-ppint hole 

, 11 is sealed ck>sed by a removable seal or filler material 
[0048] As. shown in Figs. 7 and 6. the one-package 
V. unltcanal86beconnectedt6apriritBdcircuitb'oard719, 
and lead material 710 can be connected. Rg.*9 shows 
a bottom view of a one-package unit 79 for mounting on 
a prloted circuit board 719, The one-package unit 79 
shovyn in Fig. 9 has an ovbibII rectangular ^lape and 
has suiface electrodes disposed in the four comers of 
the bottom surface. The corner region surf^e elec- 
trodes may. be dis|x>sed on two sides, as shown in Fig. 
9, or they may be disposed on one side (not illustrated). 
This type of one-package unit 79 has the feature that 
proper connection of thia surface electrodes to ^e print- 
ed circuit board 71 9 can be confirmed with VtiB one- 
package uriH 79 solder attached to the printed circuit . 
board 71 9. Further, as shown in Fig, 9» cut-outs 723 are 
provkjed on the edge sides of the surface electrodes, 
and these cut-outs 723 allow even more precise confir- 

• malion of the connecticv^ between the surface eiec- 

- trodes and the printed circuit board 71 9., 
[0049] lntheoriei}ackageunh796h.owri'£tFtg.9^ 
face electrodes B+ and B-, which connect Xith the re- 
chargeable cell positive and negative skies, are dis- 
posed at opposite ends. Since the one-package unit 79 
can widely separate the and B- surface electrodes, 
the battefy pack has the characteristte that positive to 
negative battery short circuits cari be effectively pre- 
vented. In the one-pacl«ge unit 79 of Rg, 9, the B+ and 
B- surface electrodes are disposed inihe upp^vr comers, 



and the surface eldctrode and the V- surface elec- 
trode, which connects to a battery pack electrode termi- 
nal are deposed on the left side comers. Inaone-pack- 
age unit 79 with this configuration, the B- surface eiec-. 
s . trode and the V- surface electrode can be ocMinected 
with minimum wire length to reduce resistance between 
those electrodes. 

[0050] Further, the onerpackage unit 79 shown in Fig. 
9 has two test-point surface electrodes f 1 and T2 dis- 

10 posed on the surface electrode Me upper edge. Sur- 
face electrode T1 , which is a test-point that connects to 
. surface electirode B^ via a resistor, is disposed near the : 
surface electrode, and surface dlectrode T2. which 
is a test-point that connects to surface electrode V-vtei 

IB a resistor, Is disposed near the B- surface electrode. 
This configuration of one-package unit 79 can reduce 
protectbn circuit malfunction when moisture haiis en- 
tered the battery pack. This is because short dmuit cur- 
rent through eurface electrodes Bk-, Br, and V- cari be 

^ prevented via the test-pdnt surface electrodes T1 and 

[O0S1] As shown In the plan view of Fig. B. the one- 
package unit 79 Is solder attached to the surface of the 
printed circuit board 71 9. For example, the one-package 

25 unit 79 is re-flow sokjered for connection to the printed 
cncuit board 719. Conducting film 724 Is fixed to one 
skjs of the pririted circulttxiaid 719. Surface electrodes 
of the one-package unit 79 are connected to the printed 
circuit board 719 conducting fllrh 724, and lead materal 

30 71 0 Is also spMer connected to the conducting film 724. 
The printed circuit board 71 9 structure with a one-pack- 
age unit 79 and lead rnateriial 710 connected has the 
characteilsttothat lead material 710can bejoined tothe 
one-package unit 79 with simple equipment. 

3S [O052] The 6nei>ackage unit 9 housing the prptection 
circuit 3 Is disposed within the case of the battery pack 
by means of the insulating hokJer 6. The one-package 
unit 9.is disposed Inside the case via the insulating hold- 
. er 6 in the Configuretio*! shown In Fig. 4 with embedded 

.40 lead material 1 0, or in the configuration shown in Fig. 7 
with one-package unit 79 and lead material 710 attach-, 
menf to the pirbited circuit board 71 9, As shown an Fig. 
to, the insulating hoUer 6 is a formed plastic piece proK 
vidad with space 14 on its Inside surface for holding a 

45 one-package unit 9 with no printed circuit board, or for 
holding a one-package unit attached to a printed circuit, 
board. Electrode terminals 4 are embedded In the suVr 
face of the insulating iiokier 6. 
[0053] In the .Insulating hoWsr 6 shovwi In the figures, 

so the ofte-package unit holding space .14 Is estabttshed 
on the &kte facing the rechargeable cell 2. The holding, 
space '1 4 opening Is imade to a size which retains the 
one-package unit 9 with almost no gaps. For the insu- 
lating holder 6 to retain the one-package unit 9 h a spec- 
ified positksn the hoMflig space 14, tfie one^package 
unit 9 and hokJing space 1 4 are made in a snap4ogetfier 
or pressure-frt conflguiBtion, or the printed circuit board 
with a one-package unit attached and the hokling space 
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14 are made In a snap-together configuration. 
[0054] " The battery pack shown In Fig. 2 has a re- 
chargeable cell 2, which is a thin outline battery, con- 
tained in the case 1. The insulating holder.6 Is disposed 
at one end of the rechargeable cell 2, and the one-pack- 
age unit 9 Is disposed between the Insulating holder 6 
. and the rechargeable cell 2. The Insulating holder 6 has 
' a widlh.approximatsly equal to the width of the recharge- 
able cell 2. The insulating holder 6 has electrode termi- 
nals 4 fixed to its front side and Is provided with holding 
space 14 on its inside surface lo contain the one-pack- 
age unit with a configuration shown in Rg. 4 or Fig. 7. 
The insulating holder 6 is provided with side walls on 
both sides of its Inside surface formed as a single piece 
with the insulating holder 6. One part of these side walls 
has cut-outs which establish fhe holding space 14 for 
housing the one-package tinit 9. 
[0055] However, the battery pack of the present In- 
vention fitay aiso be configured with the holding space 
for housing the one-package unit established inside the 
side waUs provided on the insulating holder. In this type 
of insulating hdlder, the printed circuit board to which 
the one-package unit is attached closes off the hokling 
space. Namely, the structure can be such that the one- 
package unit is inserted inskjle the hpkllrig space, and 
the printed circuit board ck^ses the holding ^pace open- 
ing! 

ipose] Theinsubtinghokiereshownlnthefiguresuti- 
lizes space adjacent to the projecting rechargeable cell 
. i2 electrode as the holding space 14, and the one-pack- 
age unit 9 Is contained in that space. The onei>ackage 
> unit 9 contained here has lead material 10, which project 
in the lengthwise direction from the ends of the rectan- 
gular shaped one-package unit . 9, and connect to pro- 
jecting rechargeable cell 2 electrodes. The rectahgular 
shaped one-package unit 9 resides iri the insulating 
holder 6 holding space 14 paralel to the end of the long 
nanow rechargeable cell 2. This configuration albws. 
lead material 1 0 connected to the one-package unit 9 to 
connect with projecting rechargeable cell 2 electrodes 
over a short distance, this configuration allows the one- . 
package unit 9 or tho printed circuit t>oard with the one- 
package unit attached to be reliably retained in a fixed 
positkxi. In additbn, since space iadljaceht to the project- 
ing rechargeable cell 2 electrode can be e1Tk:lently.used 
to house the one-package unit 9. the t)attery pack has 
the feature that it can house the protection circuit 3 and 
Its external size can be reduced. 
[0057] . Inthe battery packs shown in Figs. 11 through 
14, leads 1115, 1315 are disposed on the surface of the 
thin outline battery. In these figures, the oneisackage 
unit 1 19, 1 39 is fixed lo a printed circuit board 1 119,1319 
and mounted in the Insulating holder 116, 136. Leads 
1115, 1315 connecting the r^^rgeable cell 112, 132 
and the onerpackage unit 119, 139 are k)cated on the 
laterally extending wkie surface 112A, 132A of the re- 
chargeable cell 112, 132^ and are disposed iaiong the 
edge of that surface. One end of a lead 1115,1315 is 



connected to tha rechargeable cell 112, 132. and the 
■other end is cdhnected to the one-package unit 119, 139 
or to the prlrrted circuit board 11 1 9. 1 31 9. The lead 1115. 
1 315 is arranged In this posltkxi and retained within the 

5 case (not- Illustrated). This conflguratkxi of battery pack 
. canhou8ealead1115, 131 5, and efficiently use the vol- 
uhne InsMe the case. This Is because the latemlly wide 
surface of a thin prisrnatlc battery expands at the center 
when Internal pressure becomes great. This creates a 

10 gap between the case and the rechargeable cell 112, 
132, but a lead is. disposed In this gap. The vvide central . 
portion of a rechargeable cell 112, 132 with higlh Internal 
pressure expands, but the side edges do not expand. 
Since the lead 11 1 6; 1 31 5 is disposed along a side edge 

IB which does not expand, the case does not have td be 
rhade larger to accdmnriodate the lead 1115, 1315: In 
these figures. 114, 154 are the electrode temilnals. 
1110. 1510 is the lead material, and 1114, 1514 Is the 
holding space. 

20 [00581 As shown in the clrcgit diagram of Rg. 3. the 
three pieces of lead nrtaterlal 10 connected to the one- 
package unit 9 connect to the positive skieliattery eie^^^ 
irode tenmrna! 4, a PTC device 1 3. and the negative ade 
battery electrode terminal 4, The PTC device 13 is con- 

25 nected In series with the battery and is disposed in con- 
tact wjth the battery surface. PTC device 13 resistance 
rapkily increases when battery temperature climbs to a 
prescrik>ed temperature. Therefore; when t)£Kttery tem- 
peraturje becomes abriormally high, current flow be- 

30 comes negligible and is etfec^ely cut-off. Since this 
battery pack is dpubly protected by both a PCT deyfce 
13 and a protection circuit 3, Teliabllity is made even 
• greater. A bstttery pack with a dout>iy protected battery 
can ai^o contain a fuse instead of a PCTdeviqe. Further. 

35 a battery pack can contain a fuse, a PCT device, and a 
pfotectk?n circuit. However, the balteiy>pack of the" 
. present iiwentkxi does not necessarily have to contain 
' a devbe such as a PCT or a fuse in addition to the pro- 
tection circuit. • ' 

40 [0059] Abattery pack of this structure is assembled, 
by the following stops. 

(1) The qnei>ackage unit 9 containing the protec- 
tion clrcuis is set in the Insulating holder 6 holding 

45 space 14. 

(2) one-package ur)it 9 lead material 10 is connectr 
ed to insulating holder 6 electrode terrlilnals 4t)y a 
method such as spot wek£ng. 

(3) The insulating holder 6 Is mounted in a fixed po- 
60 sition on the rechargeable cell 2. and.the remaining 

one-package unit 9 lead matertal 10 is oonmscted 
to the rechargeable cell 2 and the PCT devk» 13 
by a method such as spot welding. 

(4) The other PCT device 13 lead material is con- 
SB nected to the rechargeable ceD 2 via a lead 15. 

(5) The mutually connected rechargeable ceQ 2. in- 
sulating holder 6. and PCT device 13 are inserted 
into a fixed position In the lower case 1 A. 
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(6) The upper case I B 'r& uttra*sonicalty weid at- 
tached 6t Joined by t)onding to the open region of 
the lower case 1 A to connect the upper and lower 
parts of the case 1. 

.1 * 
[0O6G] f=jnally. as shown in Fig. .15, an electrode ter- } 
mlna! holder 1525 nnay ialso be connected to the elec- 
trode terminals 1 54 of the insulating holder 1 56. in this 
battery pack, the electrode terminal holder 1 525 con- 
nectedtothe electrode terminals 154 Is changed ampng 

.v^ous formats to correspond to the type of eleotrioat 
equipment the battery pacl( wBI bb housed in. In this 
manner, a battery pacic provided with an electrode ter- 
' minal holder 1525 uses the same shaped insutating 
holder 156. Specifically, the connected rechargeable , 
cell 152,' one-paclcage unit 159, and insulating holder 
156 are treated as a single unit and only the electrode 
terminal liolder 1525 is made to adapt to a plurality of 
types of electrical equipment. Thus, this t>attery pacic 2. 
has the feature that it can be produced, in quantity ex- 20 
tremeiy efficiently Tinls battery pack is assembled by at-, 
taching the electrode terminal holder 1 525 to the insu- 
lating holder 156 electrode terminals 154 and then in- 3. 
stalling them in a fixed position in the case, or by Install- 
ing the rechargeabfe cell, one^pacicage unit. ar)d Insu^ 
. lating holder in a fixed position in the case and then con- 
necting the electrode terrhinat holder to the Insiilaking 
hoidiar electirode term*rals/ln Fig. 15, 1513 is the PCT . 4w 
V device, 151 4 is the holding space; and 151 5 is a lead 

I [0061] In the battery pack enrtbodiment descrS^ed 90 
above, the rechargeable cell, one-package unit, and in- . 
sulat'oig holder are Inetafied Iri acasie, whkih is a formed 5. 
plastk; piece, A battery pack with a heat^hrink fllmcase 
Is assembled by covering the connected structure of 
one-package unit, insulating holder, and rechargeable 3S . 
ceil with heat-shrink filrn: This battery pack can also be 
configured, for example, by providing electrode tenni- 6. 
nals on the insulating hoMer^ or by extendinsi leads out- 

. side without providing electrode, terminals on the case; 
and joining the ends of the leads to connectors housing ^ 
' the ele^rode terminals, • . 7. 

[0062] As this kivehtkm may be embodied in several 
forms without departing from the spirit of essential char- 
acterist»6 thereof , the present embodiment is therefore 
Illustrative and not restrictive, since the scope of the In- ^ 
vention is defined by the appended claims rather than 6. 
by this description preceding them, and all changes that 
fall within the meets and bounds of the clairris or equiv- 
alence of such mee:t8 and bounds thereof are therefore 
intended to be embraced kiy the claims. 



Claims 

1. A battery pack comprising: 

10. 

( 1 ) a rechargeable ceil; 

(2) a rechargeable cell protection circuit having; . 



(a) a ewnchlhg device [7] connected in se- 
ries wRh the rechargeable cell [2] to control 
current ftow through the battery: 
. (b)acontrolcircuit[6]todetectbatteryvolt- 
age or battery current or'both, and control 
the switching device [7]; 

(3) a case to house the prot^km circuit and 
the rechargeable cell; . 

(4) a one-package unft [9], whteh is the protec- 
. tion circuit [iS]. provided the switching de- 
vice [7] arid the control circuit (B], mokied as a 
single package with inisulating material; and 

(5) an Insulating hoWer (BJ. which houses the 
on&-peckage unit [9] in a holding space (14], 
and retains the one-package unit [9] in a spec- 
ified positton inskie the casei 

A battery pack as recited in claim 1 wherein the re- 
chargeable cell [2] is a prismatic lithium, ion re- 
Chargeable cell. 

A battery pack as recited in claimi or 2 wherevi the 
case [1] contain^g the rechargeable cell [2] the 
one-package unit [9], and the jnsutating holder [6] 
is aultrasonk^-wetei attached piastrc case. 

A battery pack as recited In any of the claims 1 to 3 
wherein the one-package unit [9] is the prote(^on 
circuit [3] moktod in an epoxy resin. 

A t)atte|y pack as recited In claim 4 wherein the 
epoxy resin, whiqh noolds the protection circuit [3], 
Is a resin which hardens at room temperature by 
ndxing twoiiqutels together wftiiout heating. 

A battery pack as recited in any of the clains 1 to 3 
wherein the Insulating material whnh mqldsthe pro- 
tectbn circuit is a sieoohe resin. . 

A k>attery pa'ckas recited in ctahi 1 or 2 wherein ttie 
one-package unit [9] is a lanriinated package ot in- 
sulating material on both the upper and lower sur- 
faces containing the protectkm circutt [3]. 

A battery pack as recitedin claim 7 wherein the one- 
package unit [9] is an insulating substmte [9 A] bot- 
tom layer laminated with an upper surface insulat- 
ing layer [SB] tightly sealing the unit w'Ahbut gape. 

A battery pack as recited h claim 8 wherein FETs, 
acohtrol circuit IC, resistors, and capacitors, whch 
implement the protection circuit are mounted on tiie 
bottom layer insulating substrate {9A]. 

A battery pack as recited in claim & wherein lead 
material Is connected to the bottom layer insulating 
sut)8trate.[9A]. 
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11. A batteiy pack as recited in Claim 9 wherein the bot- 
tom layer insulating substrate is a glass epoxyres'm 
and an insulating resin [21] covers its surface. 

12. A battery.pack as recited In claim 9 wherein the bot- 
. torn layer Insulating 8Uk>stiBte Is a ceramto material 

. and an insulating resin [21 ] covers Its surftee. 

13. A battery pack as recited in claim 8 wherein the sur- 
face insulating layer is formed of plastic, and'the In* 
. eulajting substrate (9A] is attached during plastic 

' surface insulating layer formation by ir^ertion into 
the plastic. 

14. A battery pack as recited in clairn 8 wherein insulat- 
ing substrate [9A] and the surface insulating layer 
[9B] of tiis one-package unit are the same ihsulatjng 
niaterlal.' 

1 5. A battery pack as recited In claim 8 wherein insulat- 
ing substrate [9A] and the surface insulating layer 
[9B] oif the one-package unit are dJffereht insulating 
materials. 

16. A battery pack as refcited in any of the claims 8 to 
15 wherein a test-point hole is provkJed in the sur- 
face insulating layer [9B| of the one-package unit. 

17. A battery* pack as recited In claim . 16 wherein the 
, test-point hole is opened at a kx^tion altowng con- 
tact with a test-point of the protection circuit [3] 

. mountedon the upper suriface of the insulating sub- 
strate [9 A]. 

18. A battery pack as recited in claim 16 wherein a re- 
movable seal or filler material closes off the test- 
point hole. 

19. A battery pack as recited in claim 16 whereh the 
one-package unit has two surface electroctes which 
are test-points disposed on the surface electrode 

' Btde, a test-point surface electrode which connects 
' to the &f surface electrode via a resistor is disposed 
near the B+6urface electrode, and a test-ipoint sur- 
face electrode which connects to the V- surface 
electrode via a resistor is disposed hear the B- sur- 
face electrode. * 



19 wherein the one-package unit [9] is mounted on 
. a pririted circuit board [19], lead material [10] is 
* joined to the printed circuit bganj [i 9], and the one- 
package unit [9] and the printed circuit bos^rd [19] 

9 are attached to the insulating hokier [6]. 

22. A battery pack as recited In any of the claims i to ^ 
. 21 wherein the ohe-paci|iage unit is rectangular 
shaped and has surface electrodes [B+] and [B-] 

10 disposed in the comer legionsof its bottom surface. 

.23, A battery pack ae recited in claim 6 wherein surface 
electrodes [B+] and [B-], which connect to the re- 
^ chargeable cell [2] positive and negative skies, are 
IS deposed at the ends of opposing sides bf the one- 
package unit [9]. 

24. A battery pack as recited in any of the claln^ 1 to 
. 22 wherein the rechargeable cell [2] is a thin outline 
20 t>attery, and a lead to connect the one-package unit 
[9] to the rechargeable cell [2] is disposed along the 
side edge of the wide surface of nhin outline re- 
chargeable cell [2]. 

2B 25. A battery pack as recited in any of the clainre 1 to . 
23 wherein the rechargeable cell [2] is a thin outline 
battery, the one-package unit Is rectangular 
. shaped, lead material [10] is joined to the oneiiack^ 
age unit [9] in a fashion protruding lengthwise from 

30 the ends of the rectangular shaped wie-package- 
unit [9], lead material [10] extending from the ends 
of the one-package unit [9] connects with projecting 
rechargeable celi [2] electrodes, arxJ the rectangu- 
lar shaped one-package unit [9] is disposed in the 

35 . hok^ing space (1 4] of the Insulating holder [6] in a 
• manner orienting the oneisackage unit [9] parallel 
to the end of the long narrow rsiichargeable cell [2]. 



40 



45 



2D. A battery piack as recited In any of the claims 1 to 
1 9 wherein the insulating hokier [6] is provkisd next 
to the rechargeable cell [2], the insulating hokier [6] 
has the holding space [1 4] opening on the skie fac- 
ing the rechargeable cell [2], the one-package unit 
[9] is disposed In this holding space [14]i and the 
insulating, hokier [6] is disposed at the end of the 
rechargeable ceil [2]. 



so 



21. A battery pack as.recited in any of the claims 1 to 
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(54) Battery pack 

(57) The battery pack houses a protection drcult (3) 
along with a rechargeable cell (2) in a case (1 ). The pro- 
tection circuit Is provided wfth switchbig devices (7) to 
control cun«nt flow in the rechargeable cell, and a con- 
trol circuit to control the switching devices. The protec- 



tion circuit Is molded In a single package with Insulating 
material to make a one-package unit. The pne-package 
unit is retained In a holding space in an Insule^ng holder 
(6). The one-package unit. Insulating holder, and re- 
chargeable cell arie held in the case. 
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(54) Battery pack fpr jriectronic device 

I ■ 

(57) A batteiy pack for use with a cellular telephone 
device Includes a flat battery cell assembly, encased by 
a resin using low temperature molding techniques or in- 
jection nriolding techniques under low pressure. An in- 
terfaice assembly cap provides. an electrical connection 



means between the cell assembly and the cellular tele- 
phone device with which It Is used. The resin molded 
cell assembly accommodates a smaller physical size 
than preformed plastic battery packs without sacrificing 
relative available power density. 
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Description . 
Technteal Reid 

[0001 ] the present invention relates In general to bat- 
tery housing structures, and deals more particularly with 
battery packs used by portable electronic devices. Spe- 
cifically, the invention-deals witha battery packfor pack- 
aging within a cellular telephone device. 

Background of the inventioD 

[0OO2] The||rowth In the use of portable electroniode- 
vices such as, for example cellutartelephones, personal 
digital assistants connmoniy known as PDA's, portable 
music players, and the like, has driven the design of 
stx:h devices to become smaller and more convenient. 
Consumers have become accustomed to the conven- 
ience and portability of such electronfc devfees, partte- 
ularty. ceOular telephones and have demanded that 
those cellular telephones become even more conven- 
ient and even more portable. The constant thrust in eel-, 
lular telephone design is to make them as small as pos- 
8ibie« To accomplish this, the cellulartelephone housing 
and the housing of the battery pack powering thecellular 
telephone have been designed to meet stringent size 
restrictions and to be as light as possible. Typical battery 
housings for cellular telephones Ipcofporate a plastfc) 
case or enclosure for holding the battery cells and often. 
, other electrical drcuitry components necessary to build- 
up the complete battery structure to power the phone 
when the battery housing is engaged yintti the ceifubr . 
telephone. . 

[0003] A battery housing or enclosure such as de- 
scribed is above typically preformed and expands all di- 
mensions of width, length and heightof the battery pack- 
age compared to the battery cell contained within and 
carried by the housing. The size of the battery package 
is further enlarged to accommod^e other component 
parts such as mechanical engaging means to attach the 
battery-package Into the cellular telephprie, electronb 
circuitry for charging control and battery ceil protection, 
ihte^ace. contact/area to make electrical contact from 
the battery package to the celtular telephone.' One ex- 
ample of such, a complete prior art preformed battery 
package In a case \t shown, for example, In U.S. Design 
Patent Des. 423,449 assigned tp the same jassignee as 
the present Iriventlon. 

[0004] in an attempt to m(nlmlz.e the size and weight 
of battery housings for portable electronic devices, par- 
ttoularly cellular telephones, lightweight pfastic materi- 
als that have elet^rteal Insulative properties have been 
used to fabricate battery housings with reiatlvely thin 
walls. The resultant battery housing often exhibits low 
structural integrity, and tends to be relaUvefy easy to 
break and fracture upon dropphg and is generally un; 
satisfactory for use In eellular telephones and portable 
electronic devices. Additionally, the smaller sized bat- 



tery package often results in a reduction of the relath^e 
electrical powerdensity capacity ayaliable as the battery 
cells are likewise reduqed in physical size to m Into.the 
smaller sized battery pack. Therefore, a need exists for 

s a battery package to power cellulartelephones and port- 
able electronic equipment that exhibits the.'electrical In- 
sOlallve properties of a plastic battery housing while pro- 
viding a solution to achieve aven smaller size battery 
packs without sacrificing the available relative electrical 

10. power density capacity of the battery pack.= . 

Summary of the Invention 

[0005] . Accordingly, it is an object of the present Inven- 

is tion to p rovide a battery pack for use with portable elec- - 
Ironic devk:es, partkxulariy, cellular telephones. 
[0006] it is another oblect of the Iriventlon to provide 
a battery package structure that is suitable fOr a smaller 
physk^l design. 

20 [0007] . It is yet another object of the invention to max- 
imize the available relative electrlcar power density ca- 
pacity in such a battery package. 
[0006] It is another object of the present invention to 
provide a battery package without a prefomned ericlo- 

25 sure for a cellular telephone. 

[0009] It Is yet a further object of the present invention . 
to provide a battefy package that is encased by a low 
temperature melting resin. . . 
[0010] It is a still further object of the invention to pro- 

30 vide a battery package that Is encased with a resin ca- 
pable of being injectioh molded with relatively tow pres- 
sure. 

[OOli] .It laastlilfurtherobjectofthe pnssent Invention 
to provide a battery pacicage that Is easy to manufac- 
35 ture, 

[0012] In accordance with one aspect of the present 
invention, battery pack Is provided for an electronic 
device. The battery paCk irtcludes at least one battery 
ceil assenibly. An interface assembly cap has a size and. 

40 shape for connplementary engagement with . one .end 
portion of the battery ceil assembly. The interface as- 
sembly cap provides an electrical connection means be- 
tween the cell and the electronic device. The Interface 
assembly further provides an electrical connection to 

4S the cell whether the battery pack Is positioned within or 
outside the electron^, device. A low-temperature rinelt- 
ing resin encases the battery cell assembly 
[0013] Preferably, the battery pack includes an end 
cap having a size and shape for complenientary en- 

so gagement with ari end portion of the battery ceil opposite 
the interface assembly end portlori. 
[0014] Preferably, a low-temperature melting resin 
further encaseis the end cap and the Interface assembly 
cap. 

S5 [0015] Preferably, the interface assembly cap in- 
dudeis .an externally accessible posBhre, negative and 
ground voltage reference potential contact. 
[0016] Preferably, the voltage reference potential 
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contacts are posltlonally located in accordance with the 
positional locations of the voltage reference, potential 
contacts of the electronic device With which the battery 
pack Is used. 

[0017] Preferably, the battery pack Includes means 
for aligning the battery pack when positioned within the 
electronic device. 

[001 8] Preterabiy, the cell further comprises a flat cell. 
[0019] Preferably, the battery pack is for use In a cel- 
lular telephone. 

[0020} Preferably, the cell has at least one nnember 
extending lengthwise of the cell for Increasing the stiff- 
ness and lengthwise rigidity of the battery cell assembly. 
[0021] In another aspect of the battery pack of the 
. present inventton, a thin foil tape Is wrapped.around the 
battery cell assembly . 

[0022] In a second aspect of the invention , a nfiethod . 
fbrrriolding a battery packforan electronic device Is pre- ; 
sented. The method comprises the. steps of providing at 
least one battery cell assembly having' a desired shape 
and size and a positive voltage potential ternilnai and a 
negative voltage potential temiinal; provldiiig an electri- 
cal connection meane for interl^g between the bat- 
tery cellassembly and the electronic device; etectrfcally 
connecting the electrical connection rneans to the bat- 
tery cell assembly wherein the positive voltage potential 
tenninal Is corihected to the positive voltage supply path 
of the electrlGal connection mean^ and the negative volt- 
age potential terrhlnaf Is connected to |£h& negative volt- 
age supply path of the: electrical connection means; 
placing the electrical connection means and the battery • 
cell assembly into a mold; positioning and maintaining 
the electrical connection means adjacent to and In con^ . 
tact with one end of the battery pell ^8sembiy;.closing 
thet mold; pouring a low temperature melting resin Into 
the mold to encase the electdcal connection means and 
t>attery cell assembly; and removing the thus molded 
battery pack from the mold. 

P023] Preferably, the method step of providing an 
electiical connection means includes providing a printed 
circuit board. 

. [0024] Preferably, the method step of providing an 
electrical connection means Includes providing a gold 
plated nickel conductor. 

[0025] Preferably, the step of piadng the electrical 
connection means Into a mold includes the step of plac- 
ing tfie electrical connec^orf means Into a metal mold. 
[0026] Preferably, the method step of pouring in- 
cludes pourlhg a polyamlde. 
p)027] Preferably, the method step of pouring in- 
cludes pouring a poiyurethane. 
[0028] Preferably, the method Includes the step of 
. molding under low pressure. 
[0029] Prelerably, the method Includes the step of 
providing a flat battery cell assembly . 
[0O3O] lnatiilrdaspectofthelnventiori.abatterypack. 
for a cellular telephone Is presented. The battery pack 
includes at least one battery ceh assembly having a de- 



sired shape and sizeand a positive voltage potential ter- 
minal and a negative voltage potential temnlnal. 
[0031] Ah electrteal conductive path Is provided to In- ; 
terlQce the banery cell assembly and the cellular tele- 

3 phone;wherelntheelectrlcaiconductivepathhasapos- 
itive vojtage potential contact elec^caily connected to 
. the battery cell assembly positive voltage.potentlai ter- 
minal and a negative voltage potential contact electri- 
cally connected to the battery cell assenibly negative 

10 voltage potential ternilnai. The positive and negsitive 
] voltage potential cont^ are locatedandpositionedfQr 
contact with the positive and negative vohage potential 
temiinals of a cellular telephone witii wlibh the b^ 
pack Is used. 

. IS , [0032] Preferab Vi a low temperaturB melting resIn en- 
cases the battery cell assenibly arid the electrical cori- 
. ducttve path to forni a reiattvely tiiin wall molded battery 
pack. 

[0033] Preferably, the low temperature melting resin 

20 Is polyamlde. * - 

[0034] Preferably, tiie tow temperature melting resin 
Is polyurelhane, r . , 

[0035] Preferably, the electrical conductive path inters 
teces wttti charging control circuitry In ttie cellular 

25 phone. ^ 

[0036] Preferably, tiie electrical conductive path Inter- 
faces between tiie battery cell and battery cell monitor- 
' ing and stetus indication cimultry in the cellular phone. 
[0037] Preferably, the electrical conductive path Is a 

30 printed circuit board. 
' [0038] Preferably, the Interfacing printed circuit board 
further Includes charging control circuitry. 
10039] . Preferably, the interfacing printed circuit board 
• further Irtcludes battery cell voltage and cunent iilonl- 

35 tering and steitus indication cinniltry. • : 

Brief Description of the Drawings' ' . . 

[0O4O] CXherfeatures, objects end advantages of the 
40 battery pack of thepresent Invention will become readily 
apparentfrom the following written description of sever- 
al exemplary embbdimente taken iri conjunction the 
. drawings wherein: 

45 Fig.1 is a fichematk: perspective exploded view of 
. the power connection portion of a battery pack em- 
bodying the present Invention; 
Fig. ^ Is a schemata perspective view showing the 
' end cap aligned and held In position adjacent the 

so power connection end of the battery pack for low 
temperature molding therewltti; . 
. Fig. 3 Is a schematic perspective view showing a 
complete battery pack emt)odylng the present in- 
vention; . 

ss Fig; 4 is a schematic drawing showing a snap fitting 
between the battery cell assembly and the erid cap 
battery cell holder; 
< Fig.aisaachematksdrawlngshowtngascr^wfittihg 
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betw^n the batteiy cell assembly and the end cap 
battery ceO holder; 

Fig.6 Is a schematic perspective exploded view of 
the power connection end of an aRemate embodi- 
' ment of the battery, pack of the present Invention; 
Fig. 7 is an exploded schematic view of an alternate 
embodiment of the battery pack of the present. Inr 
vontlon; . . 

Fig. 8 is an exploded alternate view of the t>attery 
pack shown in Rg. 7; and 
Fig. G is ascherriatic perBpeptive view of the assem* 
. bled battery peak shown in Rgs. 7 and 8. 

D^led Description of Profen-ed Embodiments. 

[0041 ] Turning now to the drawings and conskleii ng 
thebattery packof the present Invention in further detail, 
Rg. 1 Is an exploded schematic perspectlviB view of a 
battery pack embodying the present invention and Is 
general^ designated 10. The battery pack 10 comprises 
at ieastonecell assembly/generally designated 12. in 
one embodiment/the cell assembly 12 is held between 
ribbed members .14, 16 extending lengthwise of the cell 
assembly 12 at opposite lateral edge portions .14a, 1 6a, 
respectively. The cell asseriibly 12 has a positive elec- 
trode temnlnal (not shown) which terrhinates at a positive 
voltage reference potential contact 20 located on the 
face portton 22 of tiie cell assemb.ly 1 2. The cell assem- 
bly 12' has a negative electrode terminat (not shown) 

I whk:h terminates at a negative voltage reference poten- 
tiai contact 24 also located on the face portion 22 of the 
cell assembly 12, In one embodiment of the Invention, 

. a holder, generaliy designated 26, Is provided and which 
holder has a size and she^e for a corhplementary en- 
gaigiement with the end portion 28 of a ribbed ceil as- 
sembly generally designated 15, whte.h assembly 15 Is 
defined by the cell assenribly 12 and ribs 14, 1.6: it will 

•be understood that the cell assembly 12 does not re- 
quire the rfbs 14, 16 to provide the Intended function. 
The holder 26 has an outwardly facing cavity or voki, 
generally designated 30, Into which electronic jcompo- 
nents and connecting wiring associated with the elec- 
tronb device or cellulartelephbhef or interfacing with the 
battery maybe nested. The wiring 34 electrically cou- 
ples the respective positive, vottage reference terminal. 
20 and ground reference voltage terminal 24 to provide 
the positive and tiegatlve reference voltage potentials 
end the control battery monitoring and status signals at 
the Interface contact tenninals 36, 38, 40 canied on the 
external face 42. of an electrical connection means such 
as, for example, the printed circMitboanj^2. The printed 
circuit bband 32 may a\86 cany i^lectrlcal drcuitiy com- 
ponents; such as, .for example, integrated dicufts to 
controithe .electrical charge to the cell assembly 1 2, and. 
for providing eie^rical short circuit or over-current pro- 
tection forthe ceil assembly 12. Additional circuitry, such 
as, for example, cell voltage and cunant monitoring dr- 
cultry, cell temperature and tiie like, is provkied for use 



by thei portable election^ device or cellular telephone . 
wttiiwhlchthebatterypacklOlsused.Suchsignalsmay 
beprovldedatthecbntact40, Wlth contsu:tB36, 38|m^ . 
viding the voltage reference potential contacts. The Wlr- 

5 ing or other connectloris 34 may be soldered or spot-- 
• welded, to the contacts 20, 24' or by other means now 
.well known or future-developed. Once the cvcuit board 
32 Is .assembled physteally lit place with the holder 26, 
tiie drcuit board 32 can be uftFBSoriically wekled or oth- 

10 erwise connected to the holder 26. With the circuit board 
32 in place within tiie face operiirig of the cavity 30 of 
tiie holder 26,. to effediveiy seal the cavity, the holder 
26 Is In tum held by the end 28 of tiie ribbed cell assem- 
bly 15*^The entire ias6enfi:>ly, with or without ribs, is now 

IS ready for mdding using low ternperaturs molding or low- - 
pressure injedion moidlrig. techniques as descrfeed 
herein below. . 

(P042] The battery pack connponents thus assembled 
are now set Iri a moM, and a low temperature melting 

^0 re$ln is used to encase the battery assembly, as illus- 
trated in Rg. 3. Alternately, thebattery assembly can be 
encased using low-pressure injection mold^g tech- 
nique^. In Rg;'3, the battery pack thus assembled 
shows the holder 26 Wftii an alignment notch, generally 

25 designated SO, fdruseln engaging the battery pack with 
the portable electronic device or cellular telephone with 
which it is used. Likewise, tiie contacts 36, 36, 40 are 
not molded over or covered by the resin and are left ex- 
posed for etectricai connection Id the cellular telephorie 

30 or electronic devk:e with whidi the battery pack Is used. 
The resin covers the battery pack witti a thtekness suf- 
- fident to provide the necessary starcturai form for han- 
dling the battery pack but, unlike preformed plastic cas- 
es as discussed above, the wall tiitekness is relatively 

55 ttiln to minimize weight and ^e and to accommodate a 
larger cell asserribty in the same physical volume in the 
cellular telephone. 

[Q043] tn another embodirhent, only the edges of the 
cell assembly 12 are molded, and the major face, eur- 

40 faces of the cell assembly are not covered. 

[0044] Turning nowtol^lg. 2, an alternate rnethod for . 
.. assembling the battery pack; is Illustrated therein, 
wherein the like reference numerals in Rgs. 1 and 3 des- 
ignate like parts in Fig. 2. In Rg. 2, the ribbed cell as- 

^ sembly; generally designated 15, defined by the cell ae- 
sembiy 12 and ribs 14, 16, is positioried In a rnold, 9uch 
as a nrietal mold (not shown). An electrical connection 
means such as a printed circuit board, generally desig- 
nated 60, is functionally similar to tiie printed circuit 

so t)oard 32 illustrated In Rg. 1 . The printed drcult board 
60 may also cany integrated drcult componentB and 
other electrical circuitry components andifrlring for con- 
nection to the voltage reiference temnlhals 20, 24, re- 
spectively, via wires or metal strips or ether means 62, 

35 64 well known to those skilled in the art of battery termi- 
nal connection. The ribbed cell assembly 15 is posi- 
tioned In the mold and the printed cimult board 60 po- 
sitioned likewise In the mold adjacent to the end Hb of 
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the cell assembly Joy nfieans of support and alignment 
pln$ 66, 68; Once the printed drcuft board 60 Is prpperiy 
positioned and aligned with the ribbed ceB ateembiy 1 5, 
the mold Is closed and a rssin Is poured into the mold. 
In the molding process, at least the circuit board 60 and 
the end 28 are molded by the resin to seal and hpid the 
. battery pack together. Alternately, the hold«r2e niay al- 
so be molded to the end 26 along with the printed circuit 
boatti 60 to provide a cornpiete battery pack. The sup- 
port and alignment pins 66, 68 are used In this (^mbpd- 
iment'to precisely locate and maintain the circuit board 
60 with respeotto the end 28 by adjustment In the x-, y- 
and z- axes directions in the mold. 
[P045J The hiold, not shown, Is well known to those 
skilled in the mokiing art and includes bosses whbh pre- 
vent the resin from filling iri around the cpntact portions 
^6, 38, 40, and further provide the notch area 50. 
[0046] It is preferable that a polyamlde or pply- 
urethane or other materials providing the desired char- 
acteristtes as known to those skilled in the art Ipe used 
as the r6sln rnaterial. Prefenablyi the nrplding of theprint- 
ed circuit board 60 and teW assembly 14 is done at a 
lowtempbrature and alow pressure. When a polyamide 
orpotyurethanel^ used as the redn to mold the battery 
pack, the. molding operatk>n can be carried out at a low 
temperature and under a low pr^sure when compared 
with a generally used resin because the melting points 
of the po^amide and potyuretharie ar^ low, along with 
the viscosity. The molding under low temperature and 
How pressure eliminates the potential of exposing the < 
printed circuit board and Its components to high temper- 

*• atures and pressure that are associated with and gen- . 
eraiiy preserit with conventional plastic Injection molding 
processes. The method for mianufaciuring the battery 
pack using low temperature melting* resins and under 
low pressure Is simplifiefd, and the molding tirne Is min- 
imized relative. to plastic injection molding technk^ues. 
One suitable reslri molding technique Is known as "Hot 
Melt," available from TRL in France. . 
[0047] ; The cell a3sembl/12 Is preferably a lithium Ion 
cell. The battery pack of the present invention also con- 
. . templates use of sealed lead ceils, NIMh (nickel metal 

. hydride) and NiCd (nickel cadmium) and. other battery 
types now known or future-developed. Preferably, the 
batteries have a ^lat" profile and constnicdon and such . 
batteries are also commonly known and referred to as 
"flat cells" or "prisrnatic ceils." 1 n a further embodiment 
the ceil assembly may be wound with a foil tape to In- 
sulate and protect the ceil assembly 12 arid provide a 
complete battery pack. in. this Instance, the holder 26 is 
61so taped to hoki the printed circuit board and holder 
to the cell assembly. 

[0048] Turrilng now to Rg. 4, an alternate method of 
attaching the holder to the cell Is illustrated therein, 
wherein the cell Is generally designated 100, and in- 
cludes an engageable'anap means 1Q2 for receiving 
and engaging with a grip 104 carried by theholder 106. 
The holder 106 Is sized and shaped to fonn a coexten* . 



sive end portton of the cell 100 when engaged with the . 
cell 100. The holder 106 Is similar to the holder 26 and 
forms the interface electrical connection path between 
the positive and negative voltage reference terminals of 
the cell 1 00 and the battery connections of the electronto 
devk» or cellular telephone with which It is used. The 
hotder 106 rnay additlonatly be glued or held with doii- 
ble^slded tape ratherthan Just the mechanicsii snap con- 
nectlbn. 

[0049] Turning now to Rg. 5, a further alternate em- 
bodiment of the battery pack of the present Invention Is 
Olustroted therein. The cell, generally designated 160. 
includes positive and negative voltage potential tenni- 
nais 152, 154 extending outwardly: from one face end 
156. A connection assembly corinprislng conductive 
metal sheets separated by an insulator forms a laminate . 
which has holes or openings therein , tfirough which the 
tenhinais 152, 154 extend therethrough. A hoteier, gen- 
erally designated 1 70, Is sized and shaped to be coex- 
20 ' tensive with the cell 150 and anBnged to fit over the end 
1.80 of the cell. The holder 170 Includes two holes in 
alignment wltii the tenninais 152, 154 whjch are thread- 
ed to receive screws 172, 174 to attach the hokier 170 
tothecelll^. Thepbsitlve and negative reference yolt- 
age potentials are accessible through the face 176 of 
the holder 170 and In alignment with the positive and 
negative plates 160, 162 re^ectively. of the laminate 
' making contact witti the positive and negative voltage 
potential of the battery cell. The screws 172, 174.ar© 
30 nonmetalllc, as is the holder 170, and therefore noncdn- 
ductive. Alternatively, the screws 172,174 may be rne- 
taliic If a thin Insulating tape or plastk: foil or other such 
' electrically Insulating means Is used to separate the 
. screws and printed wired board. 
35 [poso] Tumlrg riow to Fig. 6, an alternate embodi- 
ment of the battery pack of the present Inyeiitioh Is lllue- 
tratedtherein.Thecell assembly is similar to that shown 
in Rg. 1 andcon^rises a flat cell assembly 12, rft>8 14, 
16, a negative reference voltage potential contact 24 
40 and a positive voltage reference potential contact 20. 
An aluminum ring Insert having a shape generally con- 
fonning to the end face 22 of tiie cell assembly is gen- 
erally designated .200 and is held to and engages with 
the holder 202. The holder 202 receives a printed circuit 
45 . board 204, whk:lh carries electronk: integrated circuits 
and other electronic circuitry components together with 
electrical wiring to Interface the cell assembly with the 
portable electronic device or cellular telephone with 
which tiie baaery pack Is used. The printed circuit board 
50 204 is. received through this upper opening, generally 
designated 206, in the holder 202 end engages the lat- 
eral, edges 208, 210 of ttie printed drcult board 206 In 
slots 212, 214, respecttvely.Once tiie holder 202 la as- 
sembled with the alumlniim ring 200, the completed as- 
S5 sembly is then attached to ttie cell assembly by laser 
welding; ultrasonic welding or ottier technique well 
known to those skilled in the art to attech the aluminum 
ring 200 tp tiie ceil assembly. The Interior of the holder 
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202 raay be sealed by filling it with a nonconductive ma- . 
terial. . . 

[0051] Turning now to Rgs. 7» 8 and .9, an attemate 
embocflment of the battery pacic embodying tfie present 
invention la Illustrated therein. The cell assembly/ gen- s 
. eraiiy designated 250, is similar to the ceil assembly de- 
scribed fn connection with Rg. 1 and Includes at least 
one flat cell252 and may alternately inclucte rib mem- 
bens 2S4, 256 extending lengthwise of tlie cell, and the . 
cell and rib members define the cell assembly 250. The • '0 
poslth^e voltage. reference and negative voltage refer; . 
encepotentlai6appi3aratthecontEtbt&258,280,rB8pep^ • 
tively.andwhichcontactsareconnectedlntemallytothe ' 
cell 252 via electrical conductors or electrical paths; A 
printed circuit board, genemlly designated 262, Is sized is 
and shaped to be coextert^e with the cell assembly 
and In contact with the face 264 of the bsii assembly 
250. The printed circuit board 262 includes terminals or 
contacts 266, 266 on the side 270 of the printed circuit 
board 262. The contacts 266, 268, extend through the 20 
printed circuit board. 282 to provide a contact surface . 
272,274, re8pectivety,orithefci^6urfece276di^08ed • 
opposite ttie face 270. The contaGt8.272; 274 are posi- 
tioned on tlieprinteddncuit board 262toeiQCtrlcally con- 
nect to the positive and negath^ voltage refererice ter^ 
minais 256, 260 of the cell assenfibty 250. The printed 
circuit board 262 may additionally carry Integrated dr- 
cuitB and other eiectrbrilc circuitry components in a slm- 

\. liar manner to that disclosed atioye. • 

' . , [0052] The printed circuit board 262^ additionally In- . so 
eludes locating or positioning tangs or stakes 280, 262 
. projecting outwardly of the face 270 in the direction 
away from the cell assembly when the prtnted-drcuit. 
board 262 is In position (adjacent to the cell assembly. 
The stalces 280; 262 are received In mating apertures 35 
or countersunk holes 284, 286 respectively of the holder 
290. The stiakes 260, 282 serve as alignment means 
and also as means for connecting the printed circuit 
boani 262 to the holder 290. The stakes 28A, 282 may 
ben7adebfthe6am.eraatertala6thehotder290andthe .40 
holder and stakes may. be constructed as an integral 
. unit, such as by rholdlng. Alternately, the stakes can be 
press-fitted through tlie holder or provided In any way 
known to those skilled in the art to achieve the Intended 
function . The holder and stakes may be of a poiyamide 45 
or similar polymer compound or may be of a hard'plasti c - 
such as polycarbonate, the holder 290 is likewise sized 
and shaped to be coextensive witfi the. cell assembly. . 
The holder 290 Indudes a cavity. 292 for accorhmodat- 
Ing integrated circuits and other eiectrnai circuitry com- so 
ponents rnounted on the printed circuit board 262 when . 
the clfcuitboard is In position adjacerit to the holder 290. 
, The printed drcuft board 262 further seals the cavity 292 
when the battery pack Is assembled with the holder 290. 
The holder 290 and printed circuit board 262 may be ss 
attached to one another by gluing or uttrasonic welding 
of the stakes within the receiving ^rtures 2&4, 266 or 
by gluing or ultrasonic welding of the mating surfaces * 



between the printed drcuIt.board.ahd holder; 
[0053] The holder 290 indudes, as described above, 
outwardly facing openings 294, 296; 298 to provide ac- 
cess to the positive and negative voltage reference po- 
tentials and. as described above, optional battery indi- 
cation or status signals. The openings 294, 296, 298 are 
aligned and positioned to mate with the portable elec- 
tronic device or cellular tel^hone wifti which the battery 
pack is used. The completed battery pack is iitustrated 
In Fig; 9. The hoMsr 290, printed circuit board 262 and 
cell assembly can altemately be wrapped with a thin ad- 
heslve.foll to complete the structure. The thin adhesive 
foil may be non-conductive such as mylar, polyethylene 
(PET) or other plastic foil, or may be paper, or may be 
metallic such as aluminum foil. Additionally, the holder 
290, printeddrcuit board 262 and ceil ass^rsbly can be 
wrapped with a shrtnk4ube-iype material to form the fi- 
nal iassembly. Other nieans now known or future-devel- 
oped may also be used to join the components of the 
battery pack and are chosen in accordance with the ma- 
terials used in the various component parts. 
IP0S4] it Is also preferable that the cell assembly be 
eiectrtcaliy irisulated to protect users and against short 
circMfts. It Is preferred that the wrapping foil is non-con-, 
ducting. Aluminum foils are also considered non-con- 
ducting since. aluminum lis only a thin, vaporized layer 
on top of PET plastic canler It is partteuiariy important 
to electrically Insulate the bottbrn end of the cdl assem- 
bly, Le., the edge end qoposltetfieconnectorBand hold- 
er end. Ceil insulation Is particularty important 'if the cell 
potential Is not at ground potential; for exannple, many 
of the commerdal lithium ion cells have positive cell can 
voltage potential on them. • 
10055] If the ceil potential dilfera from GND (ground) 
potential, It Is pr^erabie that the electrical insulation be 
made with foil arid the bottom end be Insulated with, for 
example, foil, adhesive tape or the same hot melt nna- 
terial.(iow temperature/tow pressure molding material) ' 
used to fomn the cbnnedor cap. If the cell can Is at QND 
potential, the bottom Insulation and foil are not neces- 
sarily needed, and the foil may be cpriductive; 
[00^ The present invention has been described 
above with re^f erence to several preferred embodiments.. 
Those of ordinary skill will appredate that the Invention 
is not QmitBdto the particuiariy described erhbodlmentB, 
and modifications and variations of these erhbodbnents 
will be apparent to those of ordinary skill in the battery 
houising art;: As such, the present invention is not ilnriited 
to the above^escribed embodiments, whtoh are pre- 
sentee by way of example rather tiian limitation. 



Claims 

1 , A battery padc for an electrorito devk:e comprising: 

at least one battery cell assembly; - 

ari Interface assembly cap having a size and 
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shape for complernentary engagement with* 
one end portion of said battery cell assembly 
for providing an electrical connection means 
between.said at least one cell and the electro.nlc 
device, said interface assenlbly further provid- 
ing an electrical connection to said at least one ' 
cell whether the battery pack is positioned with* 
In or outside the electronic device; and 
a resin encasing said battery ceii assembly. 

2. The battery paclc as defined In dalm 1 , wherein said 
resin further corriprises a low temjpere^re meltlnd - 
resin. 

3. The battery pedc as defined in claim 2, whereinsald 
resin further comprises a polyamide.. 

4. The battery pacic as defined In any preceding dalm, 
further comprising a thin foil wrapped arbund said 
battery cell assembly. 

5^ The battery pacic as defined in claim 4, wherein said 
thin foil further comprises an adheshre foil. 

6. The battery pack as defined in claim 4, wherein said 
thin foil further comprises a non-fnetalllp/nonK:on-; 
ducting adhesive foil. 

7. The battery p^ck as defined in any preceding plalmt 
. I further comprising an end cap having a size and 

shape for complementary engagement with an end 
portion of said battery ceU opposite said interface 
.assembly end portion. 

8. The battery pack as defined in claim 7, further com- 
prising a low-temperature melting resin encasing 
said end cap and said interface assembly cap. 

9. Thebattery pack as defined in claim 7 or B, wherein 
said Interface assembly cap further comprises elec- 
trical connection contacts for providing external ac- 

. cess to positive and negative voltage referlBnoe po- 
tentials. 

10. The battery pack as defined in dabri 9, wherein said 
voltage reference potential contetcts areposltionally 
located |n accordance with the positional locations 
of the voltage reference potential contacts of the 
eiectronb devk» with which the battery pack is 
used. 

11. The battery pack as defined Jn claim 10, further 
coniprising means for aligning the battery pack 
when positioned within the electronic device.. 

12. The battery pack as defined in any preceding claim, 
wherein said at least one battery cell assOTbly fur- 
ther comprises a fiat cell. 



1 3. The battery pack as defined, in any prececBng dalm 
. for use in a cdiular telephone. 

14. Amethodrormoldlngabatterypackforaneiectron- . 
3 tedevtoecomprisirig the steps of: 

providing at least one battery ceil assemb^ 
having a desired shape and size and a positive 
.voltage potential terminal and a negative volt- 

10 age potential terminal; 

providing an'electrtcaiiy conductive mearis for 
interfacing betweeh . the battery ceil assembly 
. and the eiectronto device; 
electrically connectirig the eiectrlcally conduc- 

15 tive means to the battery cell assembly wherein 

the; positive voltage potential temitnal is con- 
riedadto thapbsithfevoitagesijppiy path of the 
electrically conductive means and the negative 
voltage potential tennlnal Is connected to the 

20 riegative voltage supply path of the eiectrloally 

conductive means; = v. 

piadng the electrically conductive means and 
U)e battery cell assembly Into a moid; 
positioning and maintaining ^tiie electrically 

2S ' conductive nrieans adjacent to and in contact 
with one end of the battery cell assembly; 
dosing the mold; 

pouring a low temperature melting resin Into the 
mold to encase the electricaily conductive 
30 means and battery cell assembly; and 

removlngttie thus molded battery packfrpm the 
mold. . 

15. The method as defined in dalm 1 4, wherein the step 
35 of pouring further comprises pouring a pdyamide. 

* . ' 'V" 

16. The method as defined in dalm 14, wherein the step 
of pouring further comprises pouring a poly- 
ureth'ane. 

17. The method as defined in cjaim14, further compris- 
ing the step of molding under low pressure. 

18. Tlie metiiod as defined indaim 14, furthercompris- 
45 ingprovMIng a flat battery ceir assembly. 

1 9. The method as defined in dalm 1 4, wherein thestep 
of providing ein electrically conducth^e means fur- 
ther comprises provtdlrQ a printed drcult board. 

50 

20. The method as defined In dalm 14, wherein thestep 
of providing an electrically conductfve rneans fur- 
ther comprises providing a gold-plated nickel con- 
ductor. 

55 

2I11 The rhettiod as denned in dalm 1 4, wherein the step 
. of piadng into a mold furttier comprises placing into 
• • - ametalmold. 



13 



EP1309 020 A2 



22. A battery pack for a cellular telephone comprising: 

atleastonebatterycella8sembtyhavlnga.de- 
. sired shape and size and a positive voltage po- 
tential terminal and a negative voltage potential 5 . 
tennlnal; 

'.means dining an electrical oonductive path • 
for Interfacing the battery cell assembly and the 
cellular telephone, wherein the electrical conr . ' 

. ductive path means has a positive voltage po- io 
jtential contact electrically connected to the bat- . 
terycellassemblyposltivevoitagepotentialter- . 
minal and a negative vpltage potential contact 

. . eleclricaltyconnected to the battery cell assem- 
bly negative voltage .potential terminal, said f5 
positive and negative voltage potential contacts 
. located and positioned for contact with the pos- 
itive and negatVe voltage potential terminals of 
a cellular telephone with which the (lattery pack 
is used; and 

a resin encasing sakj battery cell.assembiy and 
said electricat conductive path means to form 
a relatively thin wall moMed battery pack. 

23. The battery pack as defined In claim 22, wherein 'ss 
said electrical path conductive means further corn- * 
prise charging control circuitry. 

24. The battery pack as defined In claim 22, wherein 
■said electrical path conductive means further conv so 
prise battery cell voltage and current monitoring and 
.status indicatton dreultry. 

25. The battery pack ets defined bi claim- 22; wherein 
said ejectricai path conducUVe means further oonrv 35 
prise interfacing connection means between the 
battery cell and chairging controi circuitry in the cel- 
lular telephone. 

26. The battery pack as defined in claim 22, wherein 40 
sahj electrteal path conductive means further com- 
prise interfacing connection means between the 
battery ceil and battery cell monitoring and status 
Indteation circuitry In the cellular telephone. 

• . * ' . , .45 ' 

27.. AceliulartelephonesetflttBdwithabatterypackaB ■ 
clahied in any ond of claims 1 to 13 or 22 to 26. 

. 50 
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(54) Battery pacic for eleotronic device 

(57) A battery pack for use with a cellular telephone 
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terface assembly cap provides an electrical connection 



means between the cell assembly and the'ceilular tele^ 
phone device with which It is Used. The resin molded 
celt assembly , accommodates a snialier physical size 
than prefonned pjastic battery paclcs without sacrificing 
relath^e available power density. 
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X54) CELL AND CELL PACK 

(57) A battery and ^ battery pacic comprising a re- 
chargeable battery (2) and a circuit substrate (3) inte- 
grated therein by a resin moid package (11 ) are provid- 
ed, 

Reisln is tilled between the rechargeable battery (2) 
and the substrate (3) el^ctrlcaiiy connected thereto, so 
as to unite therh as one battery or battery padc: the re- . 
chargeable battery (2) Includes an engaging member 
(26) which furidlons as an ancfior to the resin moid 
package (11) fomied onto the battery, whereby the resin 
mold package (11) is ftmiiy joined to the rechargeable 
battery (2). Athefmo-aensitive element can be incorpo- 
rated either on the circuit substrate (3). or within the 
space filled with resin. . 




tab 



Printed by Jouvb, 76001 PARIS (pR) 



BNSOqCID: <B>_j_140a842A1 * 



EP1403 942A1 



2 



Description 

. TECHNICAL FIELD 

[0001] the present Invention relates to a battery hav- 
ing an enhanced external connectivity end safety fea- 
tureis, and to a small, thin Isattery pacl( with Improved 
rigidity which is suitably used as a powersourceforport- 
able el^ronlc devices and the nice. 

BACKGROUND ART 

. [0002] With the reniarlcable deyeiopment of email, 
thin, and high-functionality portable electronic devices, 
there Is a growing demand for smaller, thinnier, andhigii- 
capacity batteries and battery packs as the power 
source for these devices. Lithium batteries are ichown 
to be easily made smaH and to have high capacity. In 
particular, fiat prismatic lithium ion rechargeable batter- 
ies that can be repeatedly used are suitable for the de- 
vices to be made thinner, and therefore they have been 
increasingly used as the rechargeable battery for port- 
ai?le electronic devices such as mobile phpnes. 
[0003] JSInce lithium batterie[S have high energy den- 
sity arid contain a flammable organic solvent as liquid 
electrolyte, it is essential to ta)<e account of safety fea: 
tures, i.e., they need to incorporate such features as to 
ensure that no damage is caused to the device or injury 
to the user, even if the battery should fall Into an abnor- 
mal condition: For estampie. If the battery positive and 
negative electrodes are short-clrcultedforwhatever rea- 
son, a large short-circuit cunnent flows In high energy 
density batteries, whereupon the Inner resistance gen- 
erates Joule heat and the battery temperature rises. A 
temperature rise In the battery leads to rapldiybuiit-up 
gas pressure resulting from chemical redone between 
positive electrode active materials and electrolyte, or 
from evaporation or decomposition of electrolyte, which 
may cause Are or explosion of the battery. Batteries may 
fall into a hlgh-tertiperature cftate not only because of 
extemal short-circuiting but also of rechargeable battery 
overcharge. The same applies ir the portable electronic 
device installed with the battery is piaced near a heater, 
or left inside a car parked in a iiot weather environment. 
[0004] Lithium batteries are normally provided with 
safety features for preventing batteries from failing Into 

. an abnormal state and for evading a further dangerous 
state should the battery fail into an abnorma! state. Such 
features may be incorporated in the battery as its own 
nature, e.g., active materials of the electrode plates and 
electrolyte may be made not to be excessively reactive, 
or, a potyoleflh porous film may be emplpyedforthe sep- 
arator because it has a "shutdown function", as the 
minute pores mellt and close under ari abnonrnally high 
temperature. A thenrial fuse which shuts the i/0 circuit 
upon an abnormal temperature rise, or. a safety vent for 
letting out buOt-up Intemal pressui^ may also be provid- 
ed. GyllndHcal lithium batteries may further be provided 



with a protection feature such as a Positive Temperatu re 
Coefficient (PTC) element connected in series to the (/ 
O' circuit at the sealing end, which restricts overcurrent 
caused by extemal short-circuiting. 

s ^005] Smaller batteries and prismatic batteries can- 
not be provided with the thenmal Fiise or PTC element 
Inside the battery, and therefore these component are 
■ normally disposed outside the battery and etectricaliy 
connected to the battery, in the case of rechargeable 

10 batteries, they are further provided with a circuit sub- 
strate Including a circuit for protecting the battery from 
ovenchiarge and overdischarge, and these constituents, 
oinsidethe battery are all aoconiniodated In a p£^k case 
together with the rechargeable battery to fonri a battery 

IS pack. 

[0006] Pack cases are usually manufactured by resin 
molding technology, and the fabrication cost of molding 
dies for the resin molding terids to.be high, because of 
which pack cases genei'alty cause high costs. Moreoyerr 

20 the time required for designing the niotelinjg dies Is rela- 
tively long. }Nh\cb makes ditfteult the appiicatlbh of bat- 
tery packs to portable electronk: devk:es such as mobile 
phones, which are re-mddeied in short cycles. Another 
problem is that battery packs allovv themseh/es to be 

^ made smaller arid thinner only to a limited extent be- 
cause of the limitation on the thickness moldable in resin 
molding and iDecause of the need to retain certain 
strength of the battery pack. 

. [0007] ; In order to prevent the danger, of disassem- 
S0-. blirig batteries and battery packs for wrong use or for 
satisfying curiosity, batteries and t)attery packs also 
need to have such a design as to t>e hardly dlsassem- 
biabieor adesign whk:h alerts the userthatthebatteries 
have been disassembled. Also, taking.ajccountthat they 

39 are used for portable electrons devices, batteries and 
. battery packs are required to have a rigid structure 

whk^h can withstand vibratton or shocks in a falling ao 
cidcnt, as well as a waterrproof staicture partk^ularly for 
. the electronic circuit portion. In response to these de- 

40 rhands, there have been proposals to unite a circuit sub- 
strate Including battery protection circulis and a battery 
by resin molding, so as to realize a hardly disassembia- 
ble, rigid, water-proof stmcJure. 

[0008] Tlie applicants of the present invention have 
^ 80 far proposed b resin.moid battery pack in Japanese 
Patent Applk^tlon Nos. 2000^320166 and 
2000-36351 B, In. which a rechaiigeable battery and a cir- 
cuit substrate are fixedly connected by a connection 
member and placed inside a molding die as an intenne- 
so diate product, and resin is filled around the Intenmediate 
product such as to expose extemal terminals on the cirr. 
cult substrate to the outside, to unite the rechargeable 
battery and the circuit substrate. 
[0009] Japanese Patent i^-Open Publication No. 
55 2000-315483 disck^ses a structure wherein a recharge- 
able battery and a circuit substrate connected by a con- 
nection member are placed inside a rnoidfng die, and 
the substrate Is resin-packed and fixed on the battery or 
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its lid casei or both the substrate and the battery are 
resln-packed. 

[D010] To mount electronic components such as the 
above-mentioned themnal fuse or PTC element on small 
batteries used as a power source for portable electronic 
devices, these need to be accommodated with the bat- 
tery In a case in the form of a battery padc, which tends 
to cause high costs. On tfie other hand, it Is imjiMrtant 
that these thenrio-sensitlve elements (themr^aLf use and 
PTC elennents) are disposed In heat-coupled anrange- 
ment.wlth the battery. I.e., they need to be united with, 
the battery. Thus, there Is a dornand for a one-piece 
stmcture which is not lilce a converitional battery pacic 
but allows a themio-sensltive element outside the bat- . 
tery to be united wfth the battery. 
[001 1 ] In rechargeable batteries, battery temperature 
. Is detected for conirolilng charge tevel and other safety 
features. Therefore; rechargeable batteries Include a 
temperature detection sensor such as a thermistor con- 
tacted thereto which inputs detected Infomnation to the 
control circuit. Their external terminals are exposed to 
contacttertninals on the charger side. In orderto provide 
such a ternperature detection sensor, the rechargeable 
battery needs to be designed as a battery paclc, which 
requires a larger numl^er of steps in Its manufacture 
process and tends to cause high costs because of the 
need to provide a structure to ensure precise detectioji 
of battery temperature. 

\ [0012] Positive and negative electrodes Of small bat- 
teries are fonned on different surfaces because of their 
size restriction. If they were formed on the same plane 

" or on any arbitrary surface easy for connection, they 
would be much more convenleritly used. For example, 
sinoe cylindrlcai batteries nomrtdlly have their positive 
and negath^e electrodes on the opposite ends^ the de- 
vice In which the batteries are used requires to haVe 
connection members for both electrodes on both sides 
of the battery accommodating space. Prismatic batter- 
ies have their posltive and negative electrodes on the 
sealing end, but they are forrried on different, stepped 
surfaces, causing the dxtemal connection structure to 
be complex. Thus, there is a demand for a simpler ex- 
ternal connection structure for positive and negative 
electrodes of batteries In accordance with the trend of 
smaller and thinner devices. 
[0013] When uniting a battery and a circuit substrate 
by resin molding, there was a problem that resin does 
not form good enough a. form with the battery or sub- 
strate, and so Jt was necessary to encapsulate the batr 
tery and substrate by a resin mold package, resulting in • 
a structure very simiiar to a battery pack In which a bat^ 
tery and a substrate are accommodated in a resin moid 
pack case. This was contrary to the demand for snrraller 
and thinner batteries. 

[0014] In the structure disclosed in the above-men- 
tioned Japanese Patent iLald-Open Publication No. 
2000-315483, the circuit substrate Is first fixed to the 
battery by a double-siided adhesive tape before reslri 



molding Is performed such that resin covers at least 
three faces of . the battery. While the battery and sub- 
strate are fixed to each other, resIn Itself is not bonded 
to the metal surfaces. Therefore^ there is the risk that 
5 resin mold package may peel off from the t attery if sub- 
jected to vibration or shocks, tf the batteries and battery 
packs are designed mainly for portable electronic devic- 
es, resin moM package should be engaged firmly with 
metal surfaces of the battery, since vibration and shocks 
IP are inevitable. 

[0015] In the above-mentioned prior art, the battery 
pack has an external connection structure in which con- 
nectors are provided at the'tlps of the leads drawn out 
from the resin-packed circuit substrate to the outside for . 
male-female connection coupling with the device side. 
Thb will present no problem if the devtee Is iar^ and 
offers enough space for accommodating the battery, 
the battery packs to which the present invention.^ dF^ 
rected aro primarily designed for small devices where 
battery accommodation space Is scarce, and therefote 
cannot adopt such external connecting stmcture. In- 
stead, the battery and battery pack of the present inven- 
tion heed to have a connectk>n stmcture in whteh, when 
the battery or battery pack Is inserted in the space pro- 
vided on the device side, the connection temninals or 
probes on the devtoe come Into pressure contact with 
external temfiinals exposed to the outside In a predeter- 
mined position of the battery or battery pack, if the bat- 
tery padc Is constructed to contain a battery and a circuit 
substiiatefonined wKh external termlnalsand If theseter- 
mlnais are to be brought into pressure contact with the 
connection terminals on the devtee side In the battery 
accommodating space with low contact resistance, the 
battery pack must have very accurate outer dlmerisions 
and Its external terminals must be located: precisely. If 
the dimensional precision Is k>w, the contact resistance 
between the device-side connection terminals and ex- 
ternal temiinals will become high, leading to nnaifuhc* 
. tlons such ad contact failure and voltage drop. 
[0016] An object of the present Invention is to provide 
a battery united with a substrate by resin molding and a 
battery pack of a battery and a substrate united by resin 
molding. 

DISCLOSURE OF THE INVEtmON 

[0017] To achieve the above object, a battery accord- 
ing to a first aspect of the present invention Includes a 
singlebattery or a battery consisting of aplurality of cells 
50 connected to one another, a circuit substrate including 
a protection circuit element for the battery and external 
terminals, and a resin mold package Interposed ben 
tween the circuit substrate and tfie battery for uniting the 
battery and the drcul substrate. The protection circuit 
55 element Is mounted on one side of the circuit substrate 
opposite one end face of the battery where one of ter- . 
minals of the battery Is disjsosed. The external terminals 
are provided on the ppposite side from the protectton 
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circuit element of the circuit substrate. Tlie resin mold 
package covers and provides electrical insulation be- 
tween the one end face of the battery and one side of 
the circuit substrate wh.ere the protection circuit element 
Is mounted. 

[001 8] The clTcuil substrate is integrated with the bat- 
tery by the resin mold package, and the protection circuit 
elenient mounted on one sjde of the circuit substrate is 
covered by the resin moid pacicage and insulated from 
the positive and negative terminals of the battery and 
leads coniiectlng these tenminalstothe.ciicuit substrate. 
In other words, the resin moid package has two funo- 
tk>ns: one fs to connect and unite the battery and circuit 
8Ul3strate, and the other is to Insulate and cover the pro- 
tection circuit element. The external tenninals are 
fomied on the other side of the circuit substrate, and the 
substrata is integrated with the battery so that the exter- 
nal terminals face the outer side, where they serve as 
charge/discharge terminals of the battery. Batteries hav* 
ing such construction do not necessitate a retaining 
member for holding the circuit substrate when encased 
In an outer case of a battery pack, or a conriection mem- 
ber for connecting the substrate with extemal terminals 
andthe battery. This improves the freedom of design for 
the outer case, leading to a reduction in the period re- 
quired for the development of new products, and allows 
for generalized use of outer cases. Further, since' the 
structure of the battery pack is simplified, costs for the 
battery packs are accordingly reduced. i\/loreover, the 

. V resin moid package which provides insulation between 
themrta! fuses or PTC elements mounted on plain bat- 
teries and circuit substrate, and between the leads con- 

. .necting various constituents, enables high-density ar-. 
rangement of battery elements, whereby Volume effi- 
ciency of the battery is much iniproved. 
[0019] A battery according to a second aspect of ^the 
present invention includes a plain battery, a substrate 
on which at least, external terminals are formed, a con- 
nection riiemberforeiectricaily connecting the substrate 
and the plain battery, a resin mold package fonned by 
fiiiihg resin such as to bond predetermined faces of the 
plain battery and the substrate so as to Integrate the two, 
and engaging means for engaging the resin mold pack- 
age with the plain battery and/or the substrate. 
[0020] In the battery. descrbed above, the plain bat- 
tery and substrate are integrated by the resin moid pack- 
age, and the positive and negative electrodes of the 
plain battery are eiectricaliy connected to the external 
terminals on the substrate by the connection rhember. 
Thus, the poslthm and negative elxtemal terminals are 
formed on the same plane. The resin moid prc^age is 
flrrnly Joined to the plain battery and/or substWsi:;.:;y the 
engaging means. Thus, the plain battery anc- vr a sub- 
strate are f Imily united togettier to fomi a substrate-in- 
tegrated battery. 

[0021] A battery according to a third aspect of the 
present invention Includes a plain battery, a substrate 
on which at least external temninais are fonned, a'con- 



nection niemberf or el ecbically connecting the substrate 
and tiie plain battery, a resin mo\6 package formed by 
filling resin such as to bond predetemiined faces of the 
plain banery andthe substrate so as to integrate the two, 

s engaging means for engaging the resin nnoid package 
witii the plain battery and/or the substrate, and an outer 
cover for cbverln g the outer face of the plaiin battery with' 
tiie substrate, wherein at least the external temiinats are 
exposed to the outside. 

10 [0022] In the battery described above, the plain bat- 
. tery and substrate are Integrated by the resiri mold pack-, 
age, and further, the outer cover is provided, whbh al- 
lows at least the external temilnals on the substrate to 
be exposed. Thus, the plain battery and substrate are 
. IS integrated more rigidly, and at the same time, the outer 
appearance can be Improved, leading to en^ianced 
commercial value. 

[0023] In the battery described above, the engaging 
means can be formed in the shape of an undercut pro- 

20 trusion having an anchoring functk>n with respecttothe 
resin mold package, and provided on a portion of the 
plain battery and/or the substrate where the resin mold 
package is bonded: Alternatively, the erigaging means 
can be a resin bond material capable of fomiing a bond 

25 with the resin mold package and with metal, and provid- 
ed en a portion of the plain battery and/or the substrate 
- where the resin mold package . is bonded. Thereby^ It Is 
ensured that the resin mold package is finnly joined to 
the plain battery or the substrate. 

30 [0024] The connection member may l>e a themio- 
sensitfve element having a lead, whereby tlie plain bat- 
tery is connected to tiie substrate. Thus, the plain bat- 
tery and substrate are connected to each other through 
a therhio-sensitive elennsnt such as themnal tUse or a 

35' PTC element, whereby the connection circuit virltl have 
battery protection features against high temperatures 
and external short^ircuiting. 

[0b25] The outer cpver may include an upper resin 
mold piece covering at least part of the substrate and 

40 tiie resin moid package while exposing the extemal ter- 
minals to the outside, a lower resin mojd piece covering 
the opposite side face from the substrate of the plain 
battery, and a wrapping sheet for wrapping part of the 
upper re^in mold piece and the lower resin mold piece 

45 and a body part of the plain battery. Thereby, a rigid one- 
piece structure is achieved without unnec^eriiy in- 
creasing the thfckness of the battery, and the out6r ap- 
peararice is improved. To make the one-piece structure 
even firmer, a coupling nasin moid piece may be provid- 

^ . ed for Joining the upper resin mold piece and the lower 
resin nriold piece. 

[0026] A battery pack according to a fourth aspect of 
the present ir^ventibn Includes a single battery or a bat- 
tery consist&ig of a plurality of cells connected to one 
55, another, a circuit substrate Including a protection circuit 
element for the battery and external terminals, a first 
frame supporting the clrcutt substrate and one end face 
of the battery and having aniq^erturs for exposing the 
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external terminals', a second frame holding the other end 
face of the battery, and a pair of coupling members con- 
necting the first and second frames along shorter side 
edges of the battery. 

{0027] With the structure descrlbe.d above, both end 
surfaces of the battery pack have sufficient mechanical 
strength to withstand possible extemal impacts, i.e., by 
the first frame holding one end surface of the battery 
and circuit substrate, and by the second frame holding 
the other end surface of the batteiy. Further, these 
frames and the battery eurcF coupled and packed togeth- 
er. Thus, Uie structure will serve as a sufficiently rigid 

. outer caae and withstand large impacts in a falling ac- 
: cidentorthelike. 
10028] The coupling members are provided for ensur- 
ing. that the outer case Is protected against external Im- 
pacts. They connect the first and second frames, and 
should preferably be formed in tight contact with shorter 
side edges of the batter/. Combined with such resin 
mold piece aroundthe periphery, the battery wil)k>e solid 
enough. The coupling members, however, are of such 
structure that they have minimum thickness and width 
necessary to provide the desired protection. The battery 
pack is thus designed to be simple and lightweight. The 
coupling nriembers fonned along the shorterside edges 
of the batterypackthuscbntributet to improved reliability 
of the battery pack, tower cost of tiie outer case, and 
lighter weight of the battery pack. The first and second 
frames and coupling members should preferably be 
^ade of thennoplastk: resin, taking account of produc- 
tivity and dimension precision. 

^ [0029] The battery pack described above should pref- 
erably have a sheet covering an exposed surface of the : 
battery and forming part of an outer cover member in- 
tegrally witti the first and Second frames. The wrapping 
sheet wraps ariound the peripheral side surface of the 
battery such as to envelop the battery so that the battery 
case serving as one tennlnal Is not exposed. Various 
materials can be used for this wrapping sheet, e.g., a 
themribplastic resin material may be used together with, 
an adhesive In the fomn of a film, and preferably heat- 
shrinking property may be added to such a film. The 
sheet will have the function of the outer case of conven- 
tional battery paclcs, and so needs; to be wound in tight 
contact with the side surface of the battery around its 
entire periphery! At least the leading and end portions 
of the sheet will have to be fixed in position. Since the 
isheet Is wOund over the side faces of the first and sec- 
ond f rarnes, It helps further increase the strength of the 
battery pack. The leading and end portions of the wrap- 
ping shieet rriay be apart from each other, but preferably, 
they shoukJ be overiapped or abutted. If the sheet js very 
thin. \x may be wound around the battery more than one 
tum. 

[0030] The battery pack described above rhay further 
have a resin mold package uniting the battery and the 
cjrcult substrate and covering ttie surface of the circuit . 
substrate where the circuit protection element is mount- 



edforprovidlhgefectricalinsulation.thetirstframebaing 
formed such as to surround this resin mold package. 
With this stnjcture,. the same effects as wtth.the case 
with the battery alone described above can be achieved, . 

s and in addition, tii e portion including the circuit substrate 
and the first frame will form ari everi stronger bond,\ 
tiiereby increasing the strength of the battery pack. Pref-^ . 
erabty, tfie first frame, the second frame, and the pair of 
coupling members are fonned Integrally, sp as to slm- 

10 pllfjjr the rosin fonrilng process.. 

[0031] Abatterypackaocordlngtoafifthaspectofthe 
presentinventibnlncludesoneorapluratity of batteries, . 
a substrate including external tennineiis, a resin^ mold 
package for. Integrating tiie battery and the substrate, 

IS . and a resin mold piece covering at least part of tfie resin, 
mold package and the circuit substrate while exposing 
the external terminals to the outside. 
• [0032] in tiie battery pack deiscribed above, tiie bat- 
tery and.substrate are Integrated by the resin moid pack- 

20 age, and further, the resin mold piece covers the sub- 
strateand tiie resin moW package, functioning as ja pack 
case made of resin. Thus, a battery pack of a battery 
Integrated with a substratie is obtained;. The substrate 
and the resin mold package are covered by ttie resin 

25 moldpleceonly at necessary portions] and theref ore the 
battery pack can be made smaller and thinner, and also 
the cost Is made lower. The resin mold piece allows the 
extemal tenninals fdmied oh the substrate to be ex- 
posed through apertures therein, so that the terminals 

30 can be fonned at any given location on the substrate. 
This improves the freedom of design of the battery pack. 
. [0033] A battery pack according to a socth aspect of . 
the present invention Includes one or a plurall^ of bat- 
teries, a substrate fonmed wtth at least extemal termi- 

33 nals, a connection member for electrtoally connecting 
tiie substrate and the battery, a resin mold package 
formed by fiiilng resin such as to bond predetermined 
faces of the battery and ttie substrate so as to Integrate 
tiie two, and engaging means for engaging the resin 

40 mold package and the battery and/or the substrate. . 
[0034] In the battery pack described above, the bat- 
tery ahdsubstrateare integrated by the resin moldpack- 
age, and tiie postthre and negative electrodes of the bat- 
teiV dre electrically connected to the external terminals 

45 on the substrate the connection member. Tlius, the 
posithre and negative exterrial temnlnals are fomned ori 
ttie same plane. The resiri mold package is flnnly Joined 
to the battery and/or substrate by the engaging means. 
Thus, the battery and the substrate are fimnly united to- 

so gettier to fomi tiie battery pack. The substrate can ac- 
comrnbdate battery. protection circuits arid safety cir- 
cuits for protecting the battery from overcharge, over- 
discharge, and extemal short-circuiting, whereby bat- 
tery explosion and other accidents Induced by high tenn- 
is peratures are prevented. 

[QOSSl A battery pack according to a seventh aspect 
of tiie present Invention Includes one or a pkjrality of 
batteries, a substrate formed witii at feast external ter- 



BNSDOCID: <g P . 1 403842A1 I > 



9 



EP1403942A1 



10 



minals, a connection member for electrically connecting 
the substrate and the battery, a resin mold package 
formed by filling resin such as to bond predetermined 
faces of the battery and the substrate so as to integrate 
the two; engaging means for engaging the resin mold 
package and the battery and/or the substrate, end an 
. outer cover for covering the outer face of the battery with 
the substrate, wherein at least the external tenninals are 
exposed to the outside. 

[0036] In the battery pack described above, the bat- 
tery and substrate are integrated by the resiri moid pack- 
age, and further, the outer cover provided, whjch al- 
lows at least the external tenmlnals oh the substrate to 
be exposed to th outside. Thus, the battery and sub- 
strate are integrated more rigidly, and at the same tinrie, 
the outer appearance can be improved, leading to en- 
hanced commercial value. The substrate can aocom- 

. modete battery protection circuits and safety circuits for 
protecting the battery from overcharge, overdischarge, 
and external short-circuiting, whereby battery explosion 
and other accidents induced by high teniperatures are 
prevented. The battery pack mainly used as the power 
• source for portable electronic devices Is thus s^en en- 
hanced features and Improved rigidity. 
[0037] . In the battery pack described above, the en- 
gaging means may be formed in the.shape of an under- 
cut protmsion having an anchoring function with respect 
to the resin mdid package, and provided on a portion of 
the battery and/or the substrate where the resin moid 
.^package is bonded. Such engaging means engages 
with the resin moid package and ensures that the resin 

^ mold package and battery and/or substrate remain unit- 
ed. Thus, a rigid one-piebe structure Is achieved, which 
is hardly disassembled. If It should be disassembled, It 
will appear quite obviously as "disassemlpiecf', and 
therefore It Is unlikely to be put In wrong use or cause 
any accidents. Aitemativeiy, the engaging rneans may 
be a resin bond material capable of f onning a bond with 
the resin mold package and with metaj, £ind provided on 
a portion of tlie battery arid/or the substrate where the 
resin mold package is bonded. The same effects will be 
achieved. 

. [0038] The connection memiber may be a thenmo- 
sensitlve element having a lead, whereby the plain bat- 
tery Is connected to the substrate. Thus^ the battery and 
substrate are connected to each other through a ther- 
mo-sensitive element such as thermal fuse or a PTC el- 
ement, whereby the connection circuit wlil have battery 
protection features against high temperatures and ex- 
ternal short-circuiting. 

[0039] The outer cover may include an upper resin 
mold piece covering at least part of the substrate and 
the resin moW package while exposing the external ter- 
niinais to the outside, a lower resin mold piece covering 
. the opposite side face from the substrate of the re- . 
chargeable battery, and a wrapping sheet for wrapping 
part of the upper resin mold piece and the lower resin 
moid piece and a body part of the rechargeable battery. 



Thereby, a rigid one-piece structure Is achieved without 
unnecessarily increasing the thickness of the battery, 
arid the outer appearance is improved. To make the one- 
piece structure even fimrter, a coupling resin mold piece 

5 may be provided for Joining the upper resin moid piece 
and the tower resin moU piece. 
[0040] When constructing the battery pack with a plu- 
rality of rechargeat)le batteries, they are arranged side 
by side and resin is tilled in the gaps between them. A 

io plural^ of rechargeable batteries are thereby finniy 
united together as a battery pack. 
[0041] Connecting the upper resin nrK>ld piece and the 
lower resin mold piece by forming a coupling resin rhold 
piece will further improve the strength of the integral 

15 structure, asthe separate resin mold pieces are coupled 
together. It will make the battery pack suitable for port- 
able electronk: devices which tend to be subjected to 
vibration and shocks. 

20 BRIEF DESCRIPTION OF THE DRAWINGS . 

[0042] 

Figs. 1 A and 1 B are perspective views showing the 
^5 outer appearance of a battery according to one em- 
bodiment of the present invention; 
. F^. 2A is a top plan view and Fig. 2B is a cross- 
sectionaJ view, both showing the configuFBtion of 
the plain battery; . . 
30 Fig. 3A is a top plan view and Fig. SB is a bross- 
sectional view, both showing the state of the plain 
banery equipped with a PTC efement; 
Fig. 4A is a perspecOve view showing the configu- 
ration of the outer side of a temriinai plate, Rg. 4B 

39 Is a perspective view showing the configuration of 
the Inner side of the temiinal plate, and Fig. 4C is a 
perspective view showing the state of the temninai 
plate equipped with a lead plate; 

Figs. 5A and 5B are perspective views showing how 

40 the terminal plate Is attached to the plain battery; 
Figs. 6A and 6Ef are cross-sectional views of the 
plain battery and the terminal plate united by means 
of a resin mold package; 

Figs. 7 A and 7B are perspective views of a battery 

4$ with an outer cover; 

Fig. 8 is a perspective view showing the outer ap- 
. pearance of a battery pack according to one em- 
bodiment, of the invention; 
Fig. 9 Is an explb(t6d perspecSh/e view showing var- 

so iouscomponente of the battery pacl(; 

Rg. 1 0A is a top plan view and Fig. 1 0B Is a cross- 
sectlorial view, both showing a rechargeable battery 
equ^ped with a themial fuse; 
Figs. 11A and 11B are perspectVe views showing 

S5 the stete of a rechargeable battery equipped with a 
cirouit sut)strate; 

Figs. 12A to 12C are perspective views showing 
various steps of producing the battery pack; 
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Rg. 13 Js a cross'^ectional view of a rechargeable 
battery and a cfrcutt substrate united by means ot a 
resin mold package; 

Fig. 14 is a model view showing the configuration 
of a molding die for primary molding; 
Rg. 15 is a perspective view showing the configu- 
ration of a molding die for secondary molding, 
Fig. 1 6 Is a cross-^ctloria! view showing the battery 
formed with a secondary mold piece; 
Fig. 17 is a cross-sectional view showing the loca- 
tion where a coupling rnold piece is formed; 
Fig. 18 Is a perspective view showing the outer ap- 
pearance of a battery pacic wtth a plurality of re- 
chargeable batteries; 

Rg, 1 9 Is a model view showing the one-piece struc- 
ture of the battery pack;. and 
Fig. 20 Is a model view showing the one-piece struo 
tureof a battery packwithapluraltty of rechargeable 
batteries. .\ 

BEST MODE FOR CARRYING OUT THE INVENTION 

[0043] For a better understandirig pf the present In- 
vention, preferred embodiments of the Invention will be 
hereinafter descr&)ed with reference to the accompany- 
ing drawings. It should be understood that the following/ 
description of the invention is merely ghfen as one ex- 
ample of the Invention and restrict In no way the tech- 
nical scope of the Invention. 
[0044] Figs. 1 A and 1 B are outer represeritations of 
batteries 1 00a, 1 00b according to a first enrtodlment of 
the Invention, which are flat prismatic lithium Ion re- 
chargeable batteries. A plain battery 101 Is Integrated 
by . means of a resin mold package 103 with a terminal 
plate 1 02 that is connected to the positive and negative 
electrodes of the battery 1 01 . Battery's positive external 
temilnal 104: and negative external temiinal 106 are 
fomied on the outer face of the terminal plate 102. Bat- 
tery 1 0Oa has Its positive external temiinal 1 04and neg- 
ative external terminal 1 06 on ItB.top, as Itstemnlnalplate 
102 Is disposed on top of the plain battery 101 parallel 
to its sealing surface. Battery lodb, on the other hand, 
has its positive external terminal 104 and negative ex- 
ternal temiinal 105 on a side face at one end, as its ter- 
minal plate 102 Is disposed parallel to the side face of 
the plain battery 101. 

[0045] The plain battery 1 01 Is made up of a bottomed 
cylindrical aluminum battery case 22 having an ellipse 
cross section as can be seen from Figs. 2A and 2B and 
elements for generating electromotive force accommo- 
dated in the case. The open end of the betteiy case Is 
sealed with a sealing plate 23 by laser weMlng. the 
sealing plate 23 is joined to the battery case 22 and 
serves as the battery's positive electrode. A rivet. 25 
which constitutes the battery's negative electrode is fix- 
edly iittached to the center of the sealing plate 23 via an 
upper gasket 24a and a lower gasket 24b that provide 
electrical Insulation from the sealing plate. Part of the 



sealing plate 23 is made of a clad sheet of metal foils, 
and this partf orms a safety vent 20 with a vent hole 20a. 
On Doth sides of the sealing plate 23 are a pair of en- 
gaging members 26 for coupling the resin mold package 

s 1 03 to the plain battery 1 01 . The engaging merhbers 26 
may be made either integrally with the sealing plate 23 
by press^onnlng, or separately and welded to the seal- 
ing plate 23. RefeiBnce numeral 27 denotes a plug for 
closing an electrolyte Injection hole. Liquid electrolyte Is 

10 Injected Into the battery case 22 through the hole, which 
Is then closed by the plug 27, and the plug 27 Is then 
welded to the sealing plate 23. 
[0046] A PTC element 110 Including electrode plates 
is attached to this, plain battery 101 as shown in Rgs. 

15 3Aand3B. Oneof the electrodeplates is bondedtothe 
rivet 25, while the other of the electrode plates is posi- 
tioned upon an insulation sheet 21 affixed to the sealing 
plate 23, and bonded to a posith^e lead plate 1 08 to be 
described iater. A heat Insulation sheet 1 6 is.placed up- 

zo on the PTC element 1 1 0 In order to prevent heat dete- 
rioration thereof during the resin filling and molding proc- 
esses which will be described later. The vent hole 2ba 
of the safety vent 20 Is covered by a resin sheet 40, \ 
[0047] The temiinal plate 1 02 is formed with the pos^ 

25 itive external terminal 1 04 and the negatlve extemal tB^ 
minal 105 on one side which will face the outside as 
shown In Rg. 4A. On the opposite side or the Inner side 
which will face the plain battery 1 01 are fomned a posi- 
tive electrode connecting land 1 06 and a negative elec- 

^ trade connecting land 107 for establishing electrical 
. connection with ttie plain battery 101. The positive arid 
negative extemal terminals 1 04, 105 can be formed by 
etching a copper foil layer affixed on the plate surface, 
or altematively by attaching separate tennlnat members 

35 on theplatesurface. Battery 100b having Itspositlve and 
negative extemal tennlnala 104, 105 on Its side face is 
suitably used for applications where the batter/s exter- 
nal terminals are brought Into sliding contact with con- 
nection terminals on the side of the device which is being 

40 . used. It is therefore preferable, in the case with the bat- 
tery 100b, to employ plate^llke temnlnal membere at- 
tached to the terminal plate 102. One side ofthetemiinal 
plate 102 Is electrically connected to the other side via 
through holes and priedetennined circuit pattems (not 

45 shown). 

10048] To the positive electrode connecting land 106 
and the negative electrode connecting land 107 are 
bonded one ends of the positive leadpjato 1 08 and the 
negative lead plate 109, respectively, by soldering, as 

50 shown In Rg, 4C. As shown In Rgs. 5A and 5B, the ter- 
minal plate 102 Is mounted to the plain battery 101 in 
electrical connection therewith, with ihf other end of the 
posith/e lead plate 1 06 being bonded to the sealing plate 
23 and ttie other end of the negative lead plate 1 09belng 

55 bonded to the other of the electrode plates of the PTC 
element 110. To make tiie battery 100a shown In Rg. 
. 1A, the positive and negative lead plates 108, 100 are 
folded so that the tennlnal plate 102 Is parallel to the 



. 7 



BNSDOCID: <EP_^_1403942A1.L^ 



EP1 403942 A1 14 



13 

sealing plate 23 as shown in Fig, 5B. To make the battery 
100b shown in Rg. 1 B, they. are bent at right angles to 
the sealing plate 23 as shown in Rg: 5A. 
[0049] After connecting the temfiinel plate :1 02 to the 
plain battery 1 01 , resin Is tiiied between the plain battery 

101 and the tenninai piate 102 as shown in Rg. 6A to 
malie them integral with each other. While the bond be- 
tween the nrwstly metal surface of plain battery 101 and 
resin mold package 1 03 is generally poor, the engaging 
members 26 attached on the seaJIng plate 23 serve as 
anchors to the resin rrtold package 103 as they are sur- 
rounded by the -resin and grip the resin mold package 
103 with their undercuts. Thue, the resin mold package 
103 is Joinedtb the plain battery 1 01 . The terminal plate 

1 02 also engages with the resin mold package 1 03 with 
their positive and negative lead plates 108, 109 embed- 
ded therein. The terminal plate 102 may be provided 
with rtvet-like protrusioris similar to the engaging mem- 
bers 26 so as to strengthen the bond between Itself and 
the resin moid package. Thermoplastic polyamlde resin 
is suitable for the fining resin. Polyamide resin exhibits 
excellent bonding strength, electrical insulatton, and 
chemical iBslstance, Since this resin can be molded at 
a temperature In a range of from 1 90 to 230**C. any ad- 
verse themial effects to the plain battery 1 01 orthe PTC 
element 11 0 can be avoided, 

[QOSO] The Interface between the tamninal plate 1 02 
' and the resin mold package 103 and that between the 
plain battery 1 01 and the resin mold package 103 may 
;, be coated wfth an adhesive which exhibits high bond 
strength between resin and metal, so as to strengthen 
the bond of the resin mold package 103 with the plain 
battery 101 arid with the tennlnal plate 102. Any adhe- 
sive made of, for example, hot melt polyamide resin, 
epoxy resin, or modified silicon resin can suitably be 
used. 

[0051] In the batteries 1 00a, 1 0Ob described above, 
if the positive and negative external terminals 1 04, 1 05 
should be short-circuited for whatever reason, an exces-. 
sive short-circuit current causes the PTC element 110 
to heat up; The PTC element 110 has a very low resist- 
ance under nomnal temperature, but when It exce»eds Its 
predetermined trip temperature, it increases its resist- 
ance drastically so as to rapidly reduce the short-clrciJit 
cun-ent, preventing the plain battery 1 01 from exploding 
because of the high temperature caused by short- 
circuiting. The "tr^" of the PTC element 110 which is 
triggered by a temperature rise occurs also when the 
plain battery 1 01 Is exposed to high temperature, there- 
by preventing the plain battery 101 from being used un- 
der a high temperature environment. The built-in PTC 
element 110 thus provides the batteries 100a; 100b with 
the safety feature. 

[0052] A temperature rise to an abnormal level in the 
batteries 100a, 100b, andthesubsequentbuilt-upof gas 
inside the plain battery 101 may cause explosion of the 
plain battery 101. In the batteries 100a, 100b, whenthe 
built-up gas pressure reaches a certain level which ac- 



tivates the safety vent 20, the metal fofl portion of the 
safety vent 20 will break to release the built-up internal 
pressure to the outside. Since the vent hole 2Da above 
the safety vent 20 is closed by the resin sheet 40 and 
covered by the resin nioid package 103, the gas is let 
outfrom the vent hole 20a through the interface between 
the resin sheet 40 and resin moid package 1 03 and the 
plain battery 101 to the outside. Thus, explosion of the 
plain battery 101 because of a temperature rise Is pre- 
vented. The batteries lOOa, 100b thus include double 
safety features together with the PTG element t1 0. 
[0053] . The thus constructed batteries 1 00a, i 00b are 
further provided, with an outer cover to Improve thejex- 
temai appearance and strength. The outer cover con- 
sists of a secondary mold piece 120 which has openings 
above the positive and negative external tennlnals 1 04, 
1 05 and covers the top of the temilnal plate 1 02 and the 
peripheral side face of the r^ln mold papkEge 1 03, and 
a wrapping sheet 121 wound around the islde faces of 
the plain battery 1 01 as shown In Rg. 6B. The resultant 
batteries lobc, lOOd appear as shown In Rgs. 7A and 
7B. The wrapping sheet Is made ot resin such as poly- 
propyiene« polyethylene terephthalate, po^arbonate, 
or a . resin composite material containing these resin$, 
and coated with an adhesive to be bonded to the bat- 
teries 1 00a. 1 00b. Altematively, the wrapping sheetrnay 
be made of a film having a desired characteristic so that 
the battery has a certain enhanced feature. Tor exam- 
ple, it may be made of a fiber-reinforced film having 
glass fiber dispersed therein Inistead of resin, so as to 
increase the strength of the battery. Altemativeiy, the 
wrapping sheet may be provided with a layer forshleid- 
ing electromagnetic Interference (EMI), by dispersing 
nickei powder.or oarbohyl Iron powder in acrylic prepol- 
ymer wlth high density. A wrapping sheet with ^uch 
shield layer will suppress the EMI not only to electronic 
components mounted on the terminal plate 1 02 but also 
to an electric device in which the battery is installed. 
Moreover, the wrrapplng sheet may have various colors 
and pattems. if the battery peck Is to be Installed. In a 
device such that It Is exposed, the wrapping sheet may 
accordingly have matching color and tone. 
[0054] The followlrig Is a description of a battery pack 
according to a second embodiment of the present in- 
vention. The battery pack of this embodiment Is used for ' 
a mobile phone and constructed with a flat prismatic lith- 
ium Ion rechargeable battery. Battery packs for nriobile 
phones need to be small, light-weight, and thin, and In 
addition, they are desired to have a high energy density 
to exhibit a high functionality, a high mechanical strength 
to withstand Impacts caused by a failing accident which 
is Inevitable with a portable device, a structure whteh 
does not allow it to be easily disassembled, and safety 
features for protecting ttie rechargeable battery from 
55 short-drcuiting. overcharge, and high tertiperature. The 
. battery pack described below satisfies all these require- 
ments. - 

[0055] Fig. 8 Is an outer representation of a battery 
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pack 1 according to this embodiment On one end face 
of the flat battery pack are exposed external tenminals 
6 consisting of a positive tenninal, a negative tenninalp 
and a temperature detecting tenninai, and a water-lm- 
mersed seal 9 bonded onto a test temilnai 30 which will 
be described later, In an asymmetrical an^angement. 
Rg.9 is an exploded yiewof this battery pack 1 showing 
Its major constituents, These and their aissembllng steps 
will be described below In detail. 
[0056] A rechargeable battery 2 of the battery pack 1 
is the same as the plain .battery 101 shown In Fjgs. 2A 
and 2B df the battery according to the first embodiment, 
and so its description will be omitted, 
[0057] As shown in Figs 10A and 1 0B, a first connec- 
tor piece 1 0a of the thennai fuse 1 0 is welded to the rivet 
25. A heat insulation sheet 1 6 Is bonded as indicated by 
a broken line onto the thermal fuse 10 so as to prevent . 
the thenmal fuse 10 from melting during a resin filling 
step described later. A second connector piece 10b of 
the themfial fuse 10 is positioned upon the Insulation 
sheet 21 affixed onto the sealing plate 23 and bonded 
to one end of a negative lead plate 5 described later by 
spot welding. The tliermal fuse 1 0 is bonded to the seal- 
ing plate 23 with a heat conductive adhesive so as to be 
heat-coupled with the rechargeable battery 2. The ther- 
mal fuse 1 0 used in this embodiment may be substituted 
by a PTC element 110 employedln the batteries 100a, 
lobb of the previous embodiment 
[0058] A circuit substrate 3 shown In Rg, HAcarrles 
. 3 drcult for protecting the rechargeable battery 2 from 
overcharge, overdlscharge, and pyercun^nt. It is 

^ formed with the external temiinals 6 and test terminal 
30 menttoned iabpve on one side thereof which will be 
Its outer face. On the other side (on the aide of the re- 
chargeable battery 2) of the circuit substrate 3 are 
mounted various electronfc components 31 such as in- 
tegrated circuits, and at either end of this side are 
fomied a positive electrode solder land 32 and a nega- 
tive electrode solder land 33 for establishing electrical 
connection whh. the rechargeable battery 2. To the pos- 
itive electrode scider land 32 is soldered one end of a 
positive lead plate (connection rrrarnber) 4, and to the 
negative electrode solder land 33 Is soldered one end 

. of a negative lead plate (connection menfiber) 5. ih the 
drawings, illustration of circuit patterns and through 
holes fonned on the circuit substrate 3 is omitted. 
[0059] When all the necessary connections are made, 
the circuit substrate 3 is mounted to the rechargeable 
battery 2. by spotrwelding the other end of the positive 
lead plate 4 to the plate surface of the seajing plate 23, 
and the other end of the negative lead plate 5 onto the 
secorid connector piece 10b of the thennai fuse 10. In 
this state, the circuit substrate 3 is orthogonal to the 
plate surface of the sealing plate 23. The positive and 
negative lead plates 4, 5 are then folded as shown in 
Rg. 118, 80 mat the circuit substrate 3 Is substantially 
parallel to the sealing ptate 23, with a certain clearance 
betweeh the two plate surfaces. The circuit substrate 3 



Is thus connected to tine rechargeable battery 2 and so 
an object 7 to be resih-packed shown in Rg. 12A Is ob- 
talhed. 

PIOSO] The object 7 to be resin-packed then under- . 

s goes a resin tilling step, In whteh resin is filled in the gap 
between the rechargeable baUery 2 and the circuit sub- 
strate 3 to forrh a primary mold piece (first frame) 11 
which Integrates fte rechargeablei battery 2 and circuit 
sulistrate 3. The object 7 Is accommodated Inside a 

10 molding die for primary molding and resin is filled In the 
gap between the rechargeable batteiy 2 and the circuit 
substrates as shown in Fig. 13. 
[0081] As shown in Rg. 14, the molding die for primary 
molding Includes a lower die 38 having a stationary part 

IS 42 and a movable part 41 which is driven towards the 
stationary part 42 by biasing means 45. The movable 
part 41 Incorporates a vacuum suction system 43 there- 
in. The object 7 to be.resirirpacked Is placed Inside the 
lower die36 with its movable part 41 retracted. The mov- 

20 able part 41 then advances and pushesithe rechargea- 
ble battery 2 to its predetemilned position wliere its bot- 
tom touches the Inner wall of the stationary part 42. 
ly^eanwhile, the circuit substrate 3 is tightly held in posi- 
tion by vacuum suctksn from the vacuurnsuctlon system 

[0082] Since there arevartatlons in the height h of the 
rechargeable battery 2 itself, if the circuit substrate 3 is 
not held in position, there will be variations in the overall 
height iH from the bottom of the rechargeable battery 2 

30 to the top face of the circuit substrate 3 where the ex- 
ternal temilnals are formed. According to the invention, 
however, the circuit substrate 3 is fixed in posltton by 
vacuumsuctlori, and the movable part 41 can move in 
accordance with the height h of the rechargeable battery 

s^5 2. In other words, the gap Q betweeh ttse rechargeiabie 
battery 2 and circuit substrate 3 positioned inside the 
lower die 36 accommodates the variations in the overall 
height H from the bottom of the rechargeable batteiy 2 
to the top face of the circuit substrate 3, and the height 

40 H is thus made constanl 

[0063] Tiie lower die 36, with the rechargeable battery 
2 and circuit substrate 3 positioned therein,' is then 
closed by an upper die, and resin Is injected into the gap 
between the rechargeable battery 2 and the circuit sub- 

45 strate 3. The injected resin surrounds, as shown In Fig. 
1 3, the electronic components 31 and positive and nsg^ 
ative lead plates 4, 5 mounted on the circuit substrate, 
thereby bonding thereto, and also sun^ounds the under- 
cuts of the engaging projections 26 fomned oh the seair 

so ing ptate 23 of the rechargeablebattery 2, therebybond- . 

• ing thereto. For the filling resin, thenmo-plastic polya- 
mlde resin Is suitable, as i nielts at such a low temper- 
ature as not to cause adverse effects to the electronk; 
components 31 , rechargeable battery 2, orthermal fuse 

55 1 0, and cures as the temperature lowers. For example, 
the Thermelt 817 available from TRL whk^h is a thermo- 
plastic polyamlde type resin may be suitably used. Ther- 
melt 81 7 can be used for molding at a temperature from 
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190 to 21 O^P and cures quickly, in 5 seconds, and 
so does not cause any adversei thernial effects to bat- 
teries or electronic components. . 
[0064] While the resin is of the kind that mptts at a 
relatively low temperature, the resin temperature can go 
up over aocC, and if the thermal fuse 10 has a fusing 
temperature of, for example, 1 04''C, the heat may cause 
blowout of the thermal fuse 1 0, tenrtinatlng the furiction- 
ing of the battery pack 1 . To prevent this, the hee^ insu- 
lation sheet 1 6 is affixed over the thermal fuse 1 0 to shut 
out heat from the melting resin. 
[0065] When the filled resin Is set, an intenmediate 
product 8 shown In Fig. 12B le removed from the lower 
die 36. The intenmediate produpt 8 is then provided with 
an outer cover to be finished as the battery pack 1 . The 
outer cover In this example is provided by secondary 
molding and the attaching of a wrapping sheet. Before 
performing the secondary molding, an Insulator 14 . is 
bonded to the bottom of the rechargeable battery 2. 
[0066] Secondary molding Is carried out with a rnoid- 
ing die 46 therefor shown In Rg. 15. The intemiedlate 
product 8 Is placed in the molding die 46 and resin is 
filled in a neciessary portion of the intennedi^e product 
8. The molding die 46 for secondary molding consists 
of a lower die 47 tiavlng a cavity 50 to acconimodate the 
intemiediate product 8, and In one side wall of the cavity 
50 are provided inwardly biased three projections 51 for 
the external tenninals and one projection 52 for the test 
terminal, and in the opposite side wall ts provided an 
>inwardly biased prpjection 54'for the bottom of the bat- 
tery. When the intermediate product 8 Is placed inside 
the cavity 50, these Inwardly biased projections 51 , 52, 
and 54 all come into pressure contact with the three ex- 
ternal terminals 6 on the circuit substrate 3, test temninal 
30, and the insulator 14 bonded on the bottom of the 
rechargeable battery 2, respectiveiy. 
[0067] The lower die 47 is then closed by an upper 
die 48, and resin is Injected from a gate 53 in the, upper 
die 48 Into the die 46 for secondary molding. Resin is 
Injected from four points into the molding die 46 so as 
to form an upper mold piece 17, a k>wermold piece 18, 
and a coupling nriold piece 19 as shown in Fig. 16, The 
upper mokJ piece 1 7 covers the primary mold piece 1 1 
and the circuit substrate 3. while exposing the external 
terminals 6, the test tennlnal 30/ and a central portion 
of trie Irisulator 14 of the intemiediate product 8. The 
upper mold piece 17 Is fixed on the sealing plate 23 of 
the rechargeable battery 2. The lower mold piece 16 is 
fixed on the bottom of the rechargeable biattery 2 cov- 
ering the periphery of the insulator 14 to a predeter- 
mined thickness. Tlie coupling mold piece 19 links the 
upper mold piece 17 and the lower mold piece 18 via 
side comers of the rechargeable battery. 
[0068] The resin used for the secondary molding may 
be the same as that of the primary molding, or it may be 
of a dlff^rerit kind. If the same restn is used for both 
"molding, the resin moid pieces will form very strong 
bonds which accordingly have high mechanical 



strength . Alternatively, different resins may be selected 
• according to the requirements or characteristics desired 
for esch. molding process. For example, the primary 
molding Is perfonned chiefly for providing insulation 

^. coating of the circuit substrate 3 and for integrating it to 
the rechargeable battery 2. Therefore, taking account of 
. thermal effects to the cirpult substrate 3 and thermal, 
fuse 10^ a resin having a low melting temperature and 
exhibiting high irisutation and high adhesion to metal 

10 should be selected. On the other hand, the secondary 
mold piece contributes to the appearance of the battery 
pack, and therefore it is desired to have both high me- 
chanteal strength and excellent surface properties. The 
resin for the secondary molding may be of a type that 

IS melts at a high temperature, e.g., an ABS resin nrieterial, 
since the rholten resin does not directly contact delicate 
constituents such as electronic components 31 on the 
circuit substrate. 3 and thennal fuse. 1 0 during the seo^ 
ondary molding. 

^ [0069] If different resins are to be u^ed for the primary 
and secondary molding, It Is necessary to take accou nt 
of adhesion between the resins, mechanteai strength, 
and chemical stability of the two different materials. Fur- 
ther, the color tone of the resin for the secondary mold- 
ing should be the same level as, or darker than, that of 
the primary molding. This is because, if a bright color is 
adopted for the secondary molding, the color of the pri- 
mary molding resin may show through the seconda^ 
molding resin and damage the appearance of the bat- 

so tery pack. For the same reason, the resin for the sec- 
ondary molding should have the same or a darker color 
with respectto the circuit substrate 3 and the resist coat- 
ed thereon. . 

[0070] The coupling mold piece 19 is fontied on one 
as side face of the rechargeable battery 2, as shown in Fig. 
1 7, having an ellipise cross section such that the curved 
comers on onesidecovering 90 degrees of arc are right- 
angled. The secondary mold' piece (second frame) 12 
is thus formed, including the upper mold piece 1 7, lower 
40 mold piece 18, and coupling mold piece 19, as shown 
InFlg. 12C. 

[0071] In the peripheral side face of the upper moM 
piece 1 7 is fonned a step 38 on the feide of the recharge- 
able battery, which will function as a locator for deter- 

45 mining an edge line when wrapping the wrapping sheet 
2d.around the periphery of the rechargeable battery 2. 
Battery operation is then Inspected using the test temnl- 
nal 30. For the batteries that have passed this. Inspec- 
tion, a water-jmrnersed seal 9 Is attached Inside a cavity 

50 around the test terminal 30, and thus the battery pack 1 
shown in Fig. 8 Is complete. . 
[0072] The flat battery pack 1 has rounded comers on 
one side face, contonning to the curved cpmers at both 
ends of the rechargeable battery 2, while it has right- 

55 angled comers on the other side facei because of the 
coupling mold piece 19. This structure, combined with 
the asymmetrical arrangement of the external terminals 
6, helps prevent reverse insertion of the battery pack . 
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Into a device. Also. the.roUnded comers wlllconforrri to • with the circuit substrate 203, In opposite orientation 
round^mered space In the case Inside the device, so . side by side with a clearance therebetween, as shown 
that the battery pack can neatly fit Into the device. In Fig. 1 9, for performing primary molding. Resiri ls filled 
[0073] Alternatively, the secondary mold prece 12 between ttie two banertes 2a, 2b and in the gaps on top 
may only be provided as the upper mold piece 17upon 5 andbottomofthebatteriestotbrmareslnnrwldpackage 
the circuit substrate 3 and the primary mold piece 11 .In 202, whereby the two batteries 2a, 2b and circuit sub- 
that case, an insulator 1 4a or a mold piece of ABS resin, strata i203 are integrated. The engaginjg members 26 
ABS+PC resin, or PC resin formed In the same shape provided on the top and bottom of the batteries 2a, 2b . 
as the lower mold piece 18 Is bonded to the bottom of serve as anchors to the resin mold package 202, where- 
the rechargeable battery 2. The coupling mold piece 19 io by the batteries 2a. 2b are firmly United to the resin mol4 
is not provided, and the peripheral side face of theie- . package 202. Two rechargeable batteries 2a, 2b and clr- 
chargeable battery 2, togetherwith the; upper mold piece . . cult substrate 203 corinectedtogettief in a rather fragile 
1 7 and end portions of the insulator 1 4, Is covered by . state only with connecting lead plates 204, 205, and 207 
the wrapping sheet 13. Since such secondary mold are thueunlted as a rigid one-piece pack, 
piece 12 Is formed only to a part of the battery, the mold- « [0079] the two batteries shown In Rg. 19 will function 
Ing dieforsecond molding need not accommodate the as a battery pack, but in order to further Improve the 
entire battery. Therefore, the molding de can be de- . strength and the outer appearance, en outer cover may 
slgried such as to accommodate only part of the battery bei provided, so that tlie finished battery ^ack200 will 
where a desired mold piKje Is molded. Thus, since the appearasshown In Fig. 1 8! The outercover may consist 
entire rechargeable battery 2 need not be placed within so of a secondary mold piece and a wrapping sheet simi- 
the molding die. thermal effects to the battery are mini- larly to the battery pack 1 of the second embodiment, 
mized. Since the molding die is madesnnallBr, a.reduc- . On the sealing plat^ 23 of the battery 2a is mounted a 
tlon ln.production cost is also achieved. thermal fuse 10 conneclBd to the rivet 25. and a r^in 
[0074] Another option Is to form a resin mold piece of sheet 40 is attached upon the safety, vent :20, as was 
the same shape as the upper mold piece 17, attach It 25 shown In Flgs^ 10A and 10B. ' 'z\ ^ . 
onto the circuit substrate 3 to coyer the primary mold [0080] Apart from the above-described third embodi- 
piece. 11, while bonding the insulator 14a mentioned ment in which two rechargeable batteries 2a, 2b are 
above to the bottom of the rechargeable battery 2, and • connected in series, any number of rechargeable bat- 
to wrap the peripheral side face of the rechargeable bat- teries rnay be used depending on needs, connected el- 
. lery 2 and end portions of these upper and lower mold so ther In series and/or in parallel, to fbnm a battery pack, 
pieces with thewrapping sheet 13. For example, a battery pad< of four rechargeable bat- 
- [0075] The following is a description of a banery pack. teries 2a to2d connected in series may bia constructed, 
according to a third embodiment of the Invention. The as shown in Fig. 20. In this case alsp, additional engag- 
battery pack of this embodiment contains a plurality of ing members 26 may be provWed to the sealing plate 
rechargeable batteries. ^ 23 and to the bottom of the battery case ^ of the bat- 
[0076] Fig. 1 8 is an outer representation of the battery teries 2a to 2d for gripping the filled resin, so as to firnily . 
pack 200 according to the tiiird embodiment. It contains integrate the batteries 2a to 2d with the circuit substrate 
two flat prismatte rechargeable batteries 2ai 2b connect- 203; 
. ed in series to a circuit substrate 203 integrated there- 

: with by a resin mold package 202 as shown in Fig. 19, 40 INDUSTRIAL APPLICABILrTY 
[0077] The rechargeable batteries 2a, 2b are con- 
structed basically the same as the rechargeable battery [0081] As described above, the battery according to 
2 described above, except that additlonal engaging the present Invention includes a plain battery united with 
members 26, 26 are bonded to the bottom of the battery a substrate formed at least with external terminals. The 
case228oastoensurethebondbetweentworBcharga- 45 positive and negative electrbdels of the battery are th«e- 
able batteries 2a, 2b. TTie positive electrode connecting fore formed on the same piano of the substrate. 7?iere- 
land on the circuit substrate 203 Is electrically connected by. the battery contributes to slmpllfteatiori of the battery 
to the bottom of the battery case 22 of rechargeable bat- connection structure on the side of electric, devtees. Al; 
tery 2b by a positive lead plate 204. The n^atlve eleo- so, thermo-sensltlve elements such as thennal fuses, 
irode cofinetitlng land on the circuit substrate 203 is so ptC elements, and thermistors can be built In between 
electrically connected to the other connector piece 1 0b the plain battery and the substrate, or on the substrate, 
of the thennal fuse 1 0 on rechargeable battery 2a by a . whereby the battery is readily designed to have battery 
negative lead plate 205. Tfie sealing plate 23 of the re- protection features and safety featureis, or charge con- 
chargeable battery 2a Is electrically connected to the rtv- trol features based on temperature detection, 
et 25 of the rechargeable battery 2k) by a series-connete- ss [0082] The battery pack according to the present in- 
tlon lead plate 207. yention makes possible to integrate a rechargeable bat- 
[0078] The two rechargeable batteries 2a, 2b con-. tery wilh a circuit substrate and the like without using a 
nected In series are placed inside a molding die togiather resin pack case. It can ttierefbre be designed to be small 
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and thin, and» because pf its rigid resin moid structure^ 
it is suitably applied for portable electronic devices 
which tend to be subjected t6 vibration or impact. Fur* 
thermore, since it does not necessitate a resin mold 
case, a considerable reduction is achieved both In time 5 
and in cost of producing molding dies for the resin mold- 
ing. Therefore it Is suitably adapted to multi>kind and 
small-scale production. 



Claims 

1 A battery comprising a single battery (1 01 ) or a bat- 
tery consisting of a plurality of cells connected to 
one another, a circuit substrate (1 02) including a is 
protection circuit element for the battery (101) and 
exterriai temninals, and a resin mold package (1 03) 
Interposed between the circuit substrate (1 02) and 
'said battery (1 01) for uniting said battery (101) and 
said circuit substrate (1 02), the protection circuit el- so 
ement being mounted on one side of the circuit sub^ 
'strate (102) opposite one end face of said battery 
(101) where one of terminals of the battery Is dis- 
posed, the extemal terminals (104, 105) being pro- 
videdon theoppositesidefromtheprotedtionclrcuit ^ 
element of the circuit substrate, and said resin mold 
package (1 03) covering and providing electrical In- . 
sufation between said one end face of the battery 
(101) and said one side pf the ciroult substrata (1 02) 
y where the protection circuit element is mounted. so 

V . 2. A battery comprising a plain battery (101), a sub- 
strate (102) on which at least extemal tent)lnais 
(104, 105) are formed, a connection member for ' 
electrically connecting the substrate (1 02) and said 35 
plain battery (101), a resin rhold package (103) 
•fonmed by fiiling resin such as to bond predetor- 
riiined faces of the plain t?attery and the substrate 
80 as to Integrate the two, and erigaging means for 
engaging the resin moid package (103) with the 40 
. plain battery (101) and/orthesubetrate (102). 

3. A battery comprising a plain battery (101), a .s4Jb- 
strate (102) on vvhich at . least external tarminals 
(104, 105) are fonrted, a connection member for 45 
electrically conriecting the substrate (1 02) and said 

. plain battery (101), a resin mold package (103) 
formed by filling resin such as to bond predeter- 
. . mined faces of the plain battery and the substrate 
so as to Integrate the two, engaging mearis for en- so 
gaging the resffi mold package (103) with the plain 
battery (1Q1) and/orthesubstrate (1 02), and an out- 
er cover for covering the outerface of the plain bat- 
tery with the substrate, wherein at leiast the extemal 
terminals (1 04, 1 05) are exposed to the outside: ss 

4. The battery accordirig to claim 1, wherein the en- 
gaging means (26) Is formed in the shape of an un- 



dercut protmsion having an anchoring function with 
respect to the resin mold package (1 03), and pro- 
' vided on a portion of the plain battery (1 01 ) aiid^or- 
the substrate (1 02) where the resin mold package 
(103) Is bonded. 

5. The battery according to claim 2, wherein the en- 
gc^glng means is a resin borid material capable of 
forming a bond with the resin moid package. (1 03) 
and with metal, and provided on a portion of the 
plalnbattery (101) and/or the substrate (102) whdre 
the resin moid package (103) Is bonded; 

6. The battery according to dalm 2, wherein the con- 
nection nnemberls Bthenno-sensttlve element hav- 
ing a lead, and the lead connects the plain battery 

. tpthesufc>strate. 

7- The battery according to claim 3. wiiereih the outer 
cover includeis an upper resin mold piece (120) cov- 
ering at least part of the substrate (1 02) and the res- 
in moid package (103) while exposing the external 
terminals (104, 105) to the outside, a lower resin 
npid piece covering the opposite side face from the 
substrate of the plain battery, and a wrapplngsheet 
(121) for wrapping part of the upper resin mold 
piece and the lower resin motel piece and a body 
part of the plain battery (101). 

8. The battery according to claim 7, further Including 
a coupling resin mold piece connecting the upper 
resin mokJ piece (120) and ttie lower resin mold 
piece. • 

9. A battery pack comprising a single battery (2) or a 
battery corisisting of a plurality of ceils connected 

. to one another, a circuit substrate (3) including a 
protection circuit element for the battery (2) and ex- 
ternal temiinals (6), a first frame supporting the cir- 
cuit substrate (3) and one end fade of the battery 
(2) and having an aperture for exposing the extemal 
. terminate (6), a second frame holding the other end 
face of the battery (2), and a pair of coupling mem- 
. bers connecting jsaid first and second frarnes along 
shorter side edges of saki battery (2). : . 

10. The battery pack according to claim 9, further conr)- 
prislng a sheet covering an exposed suriace of the. 
battery (2) and fomfiing part of an outer (X)ver menr- 
ber integrally with the first and secpnd frarnes. . 

11. The battery pack according to claim 9, further com- 
prising a resin mold package (1 1 ) uniting the battery 
(2) and the circuit substmte (3) and covering the 
surface of the circuit substrate (3) wfiere the protec- 
tion circuit element Is mounted for providing electri- 
cal Insulation, the first frame being fonned such as 
to surround said reslri mold package (11), and saki 
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first frame, second frame, and pair of coupling 
members being Integrally formed. . 

12. A battery pack comprising one or a plurality of bat- 
teries (2), a substrate (3) including external ten^ii- 
nals (6), a resin mold package (11) for Integrating, 
said battery (2) and said substrate (3), and a resin 
mold piece (12) covering at least part of said resin 
moid package (11) and said circuit substrate (3) 
Willie exposing the external tenninals (6) to the put- 
side. 

13. A battery pack comprising one or a plurality of bat- 
teries (2), a substrate (3) formed with at least exter- 
nal temiinals (6), a connection member for eiectri- 
caliy connecting the substrate (3) and said battery 
(2), a resin mold package (il ) fomned by filling resin 
such as to bond predetermined faces of the battery 
(2) and the substrate (3) so as to integrate the two, 
and engaging means for engaging the resin nriold 
package (11) and the battery (2) and/or the sub- 
strate (3). . 

14. A battery pack comprising one or a plural!^ of bat- 
teries (2), a substrate (3) fornied with at least exter- 
nal terminals (6), a connection member for electri- 
cally connecting the substrate. (3) and said battery 
(2). a resin moid package (11) formed by filling resin 
such as to bond predetermined faces of the battery 

/ and the substrate so as to tritegfate the two, engag- 
ing means foT engaging the resin mold package (11 ) 
and the battery (2) and/or the substrate (3), and an 
outer cbver f or covering tlie outer face of the battery 
with the substrate, wherein at least the extemal ter- 
minals (6) are exposed to the outside. 

15. The battery pack according to claim 13, wherein the 
engaging means Is formed in the shape of an un- 
dercut protrusion having an anchoring function with 
respect to the resin mold package (1 1 ), and provid- 
ed on a portion of the battery and/or the substrate 
where the resin mold package (11) is bonded. 

16. The battery pack according to claim 13, wherein the 
engaging, means Is a resin bond material capable 
of fonning a bond with the resin riiold package (11) 
and vvith metaii; and provided on aportlon of the bat- 
tery (2) and/or the substrate (3) where, the resin 
moid package (1 1 ) is bonded. 

17. Thebatterypackaccordlngtoclaim 13, wherein the 
conn6Ctk)n member is a thermo-sensitive element 
having a lead, and the lead connects the battery.(2) 
to the substrate (3). 

18. The battery pack according to claim 14, wherein the 
outer cover Includes an upper resin mold piece (17) 
covering at least part of the substrate (3) and the 



resin mold package (1 1 ) while exposing the extemal 
terminals (6),to the butskie, a tower resin mold piece 
'{1 8) covering the opposite side face from the sub- 
strate of the rechargeable battery, and a wrapping 
5 . sheet (13) for wrapping part of the upper resin moid 
piece (17) and the lower resin mold piece (IS) and 
a body pari of the rechargeable battery (2). 

19. Thebattery pack according to claim 14, wherein the 
10 plurality of rechargeable batteries (2) are an'anged 

side by side and integrated by filling resin In a gap 
between the batteries (2). 

20. Thebattery packaccordlngtoclalm 14,furthercom- 
. 16 prising a coupling resin mold piece (19) connecting 

the upper resin mold piece (1 7) and the lower resin^ 
nroid piece (IB). . 
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functton. The electrical drcuitry also indudes a detector to sense the absence of affiled exterior electncal energy such 
that an emergency light (28) of relatively high illumination can be automalicaily. turned on. 
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ELECTRICAT .T.y POWKRED ONIT . 
WITH INTEG RALLY FORMFH BATTERY 

The invention pertains to electticially 
5 powered units which include an integrally formed 
rechargeable battery therein. More particularly, the 
Invention pertains to electrically powered units which 
have a housing, a portion of which is used as part of 
the containment housing for a rechargeable battery. 

Electrically powered units suih as 
flashlights, emergency lights and the like have long 
been taiown. These electrically powered units have ih 
the past included individual replaceable batteries. As 
the stored energy in the batteries was wd up; they 
. X5 were replaced with fresh batteries as needed. 

More recently, electrically powered units 
have become available which include rechargeable 
batteries. Such units can take the form of 
flashlights, portable radios, or the like. Known 
20 electrical units which incorporate rechargeable 
batteries have utilized batteries, analogous to the 
disposable batteries, which are formed as individual 
products completely apart from the electrically powered 
unit in question. These rechargeable batteries are 
25 then installed in the respective electrically powered 
unit during the manufacturing process and are not 
intended to be readily removed. 

Notwithstanding the convenience and 
usefulness of rechargeable electrical units, it has 
30 been found that the cost of such individually formed 
rechargeable batteries car. represent a substantial 
-.Ifortion of the cost to manufacture the electrical unit; 
nai addition, since the rechargeable batteries are 
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formed as individual units, each must have its own 
housing, usually sealed, to contain the electrodes, 
electrolyte and separator. 

There is a need for electrically powered 
units which provide the convenience of rechargeable 
batteries but with redticed cost. 

According to the present invention, an 
electrically powered unit comprises: a housing defining 
a region therein; a battery integrally formed within at 
least part of said region; and means carried by this 
housing for executing a predetermined fuhction, the 
said means being couplable to the battery for selective 

energization thereof. 

It will therefore be seen that a rechargeable 
battery is provided which is integrally formed within 
at. least part of the region defined by the housing. 
For example, the battery may be contained within a 
volume formed in part by the housing and formed in p&rt 

by a cover member; • 

The housing may also carry circuitry for 
recharging the battery as well as for providing 
electrical energy to a selected load. The selected 
load can be one or more electrical, lights. 

The electrical unit can be configured so as 
to have a manually operable control member, such as a 
three-positioned switch. Rigid electrical coupling 
conductors can be provided adjacent an exterior surface 
of the housing so that the unit can be easily coupled 
to an exterior source of electrical energy. This 
electrical energy can be used for the purpose of 
recharging the integrally formed battery. 

The electrical circuitry can also include a 
photodetectori The photodetector can be used to sense 



ambient light in the vicinity of the housing for the 
piapose of energizing one of the electrical lights. 
The electrical circuitry can also include a sensor to 

■ detect the absence of electrial energy from the. 

■5 exterior source. In response to the detected absence 
of the electrical energy ieupplied by the exterior 
source, the unit can energize a selected one of the 
electrical light bulbs. 

The invention nay be carried into practice in 

10 various ways but two electrically powered units 
embodying the invention will now be described by way of 
exaiople with reference to the accompanying drawings, in 
which:. 

Figure l is a perspective view of a combined 
15 emergency and night light in accordance with the 
present invention; 

Figure 2 is a perspective view, partly broken 
away illustrating the control switch and relationship 
of the light bulbs to the housing of the unit of Figure 

20 1; 

Figitt-e 3 is an end view, partly broken away, 

of Figure 2 y . 

Figure 4 is a top plan view of the housing of 

the unit of Figure 1; 
25 Figure 5 is a sectional view taken along 

plane 5-5 of Figure 4; 

Figure 6 is a sectional view taken along 

Plane 6-6 of Figure 4,' 

Figure 7 is a sectional view taken along 
30 plane 7-7 of Figure 4, • 

Figure 8 is a schematic diagram of an 
electrical control circuit usable with the unit of 
Figure I; . . 



Figure 9 is a side plan view of a stand alone 
battery in accordance with the present invention; 

Figure 10 is an. end plan view of the stand 
alone battery of Figure 9; 

Figure 11 is a top plan view of the stand 

alone battery of Figure 9; 

Figure i2 is sectional view taken along plane 

12-12 of Figure 9» 

Figure 13 is a sectional view taken along 

plane 13-13 of Figure 9; 

Figure 14 is a sectional view taken along 

plane 14-14 of Figure 9; and „ 

Figure 15 is a sectional view taken along 

plane 15-15 of Figure 9. 

with respect to Figure 1, an electrical unit 

10 whi<* can in a preferred enbodiment take the form of 
a power fail/night light includes a housing 12 which 
can be moulded "of a thermoplastic material. Carried by 

the housing 12 is a lens 14 . 

The housing 12 includes an aperture 16 
through which a photosensor 16a can sense ambient light' 
for the purpose of automatically switching the unit on 
and off when in the night light mode. The housing 12 
includes an aperture ,18 tiirough which extends a portion 
of a three-position manually operable switch 20. The. 
switch 20 can be used to turn the unit 10 off or to 
select ?ind operating mode. 

The unit 10 is illustrated in Figure 1, 
plugged into a standard alternating current power 
socket generally indicated at 22. When plugged into 
such a power socket, the unit lo can not only recharge 
an integrally formed battery contained within the 
bousing 12 but can also detect the absence of 
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electrical power at the socket 22. In response to the 
detected absence of electrical poWer at, the socket 22, 
the unit 10 can switph on a higher illumination 
electric light to automatically provide emergency 

illumination, 

jri Figure a, the lens 14 has been partly 
broken away disclosing a curved moulded reflector 
member 26 which ie positioned between the housing 12 
and the. lens 14. A relatively high level of 
illumination bulb 28 Is removeabiy positioned in a 
socket 30. The socket 30 is generally centrally 
located with respect to the reflector 26. The bulb 28 
is used to provide a relatively high level of 
Illumination in the absehoe of externally supplied 
electrical energy. Such a loss can come about due to 
the unit 10 having been unplugged from the socket 22, 
in which event it can function as a flashlight, or due 
to failure of electrical power at the socket 22. 

A relatively low illumination, long life, 
20 hpnreplaceable bulb 32 extends through an opening 34 in 
the reflector 36. The bulb 32 is used to provide a 
relatively low level of illumination when the unit 10 
is used as a night light. 

Figure 3, further illustrates the 
25 interrelationship of the various components of the unit 
10. ■ A set of prongs 36 extends outwardly from an 
exterior surface 12a of the moialded housing 12. The 
prongs 36 are of a conventional variety and are 
intended to slidably engage the conductors of the 
30 alternating current socket 22. 

The prongs 3 6 are electrically coupled to 
circuitry on a printed circuit board 38 carried by the 
housing .12. The printed circuit board 38 also provides 
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contacts for the socket 30. 

The. housing 12 deliines an interior region 40.. 

The region 40 includes a rechargeable, integrally 

■ formed, Joattery 42. 

,5 The battery 42, best seen in Figure 4, is 

formed in. an end region of the housing 12. The housing 
12 has a boundary wall 44 which bounds the battery 42 
oh three sides with wall members 44a, 44b, and 44c. 
The housing 12 also has a bottom wall 46. The bottWB 
10 wall 46, in a region 48, provides a lower boundary for 
the battery 42 , A flange 50 moulded into the housing 
. 12 provides $1 somewhat U-shaped interior wall for the 
battery 42 which extends between the two elongated 
sides 44a and 44b of the housing 12. 

3^5 Hence, the housing 12 forms a casing or 

containment housing for the battery 42 bounding that 

. battery along four edges 44a, 44b and 44c, 50 and a 
bottom surface in region 48. The battery 42 is closed 
by an upper member 52. . The upper member 52 is a 

20 moulded elongated plastic member which forms the cover 

for the battery 42 . 

The cover member 52 can be ultras onically 
welded to the four battery containing sides, previously 
noted, formed by the housing. 12. Hence, the battery 42 
25 is f brmed within a region 54 defined by portions of the 
housing 12, except for the cover 52 which is affixed 
thereto. 

The cover 52 includes an integrally, formed, 
vent 56. The vent 56 includes a cylindrical port 58 
30 which extends into the region 54. The port 58 is 
covered with a slidable valve cap 60., The. cap 60 is 
Blidable along the cylindrical port 58 in response to 
pressure due to gasfea generated within the cavity . 54 . 
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As the cap 60 moves away from the cylindrical port 52 
in response to internal pressure in the volvune 54, the 
seal provided by the cap 60 is brQken and the pressure 
can be released from the closed chaaber 54 . 

5 Once the pressure has been released, the cap 

.60 stops apvihg. In response to the . pressure in the 
chamber 54 dropping subsequently, the. cap 60 will be 
forced by atwospheric pressure back toward the battery 
42 thereby resealing the port 58 . A restraining member 

10 62 which is integrally formed on the reflector 26 
limits the degree of movement of the cap 60. 

The pressure relief valve 56 functions to 
relieve pressure in the region 54 when that pressure 
exceeds 69 to 83 kPa. 

15 :■ . The battery 42 is provided with first and 

second exterior contacts, or terminals, 66a and 66b. 
The contacts 66a and .66b are used to couple exterior 
circuitry on the printed circuit board 38 to the 
battery 42 for the purpose of recharging same or 

20 withdrawing electrical energy therefrom. 

The battery 42 is a sealed lead-acid battery 
of the recombination type. Such batteries, as is taiown 
in the art, utilize spaced apart lead electrodes and an 

acid electrolyte. 

25 With respect to Figure 5, a section taken 

along plane 5-5 of Figure 4, the structure bf the 
battery 42 includes an exterior negative electrode 70 
which functions as the anode. The electrode 70 is a 
conventional negative electrode formed with a lead 

30 grid. The spaces in the grid are filled with sponge 

, lead. ' ■ ' . . 

The electrode 70 is folded or bent so as to 

form a continuously curved member having a generally U- 
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shaped cross section. While the sponge lead in the 
grid of the electrode 70 may crack during the folding 
operation, the grid members themselves tend to.be very 
ductile and easily folded thereby providing reliable 

5 electrical continuity within the ceil. Located 
adjacent the folded electrode 70 is a separator layer 
72 formed , of nonwoven glass fibre of a commercially . 
available type. The separator 72 in addition to 
separating the electrode 70 from a second, centrally 

10 located essentially planar electrode 74 also absorbs 
substantially all of the electrolyte present iJi the 
cell." • 

The electrode 74 foxrms a positive el^ectrode 
for the cell. The electrode 74 is formed as a cast 
IS lead grid filled with lead dioxide. 

The electrolyte used with the cell of the. 
battery 42 is dilute sulphuric acid with a specific; 
gravity on the order of 1»32 at 15.55°C. 

The electrodes 70 and 74 preferably utilized 
20 with the battery 42 contain conventionally available 
lead alloy with about .1% by weight calcium. The 
electrodes 70 and 74 contain lead of a purity of :ie8s 
than 99.9% by weight. As a result of the alloy 
utilized in the electrodes 72 and 74 they are 

25 substantially self-supporting. 

Figure 6, a section takert along plane 6-6 of 

Figure 4, and Figure 7 illustrate the interrelationship 
between the negative electrode 70 and the associated 
. terminal 66a. 

3^ A tab 70a which is cast with the grid of the 

electrode 70 is attached to the, terminal 66a in a 
region 70b. The terminal 66a can be formed of tinned 
copper or tinned brass. Alternatively, the terminal 
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66a could be brass or copper with a layer of tin plate 
thereon. Preferably the thichness of the plating will 
be on the order of .0076nin thick. An end 66c of the 
terminal 66a slidably engages the end 70b of the lead 
tab 70a (best illustrsted in Figur^ 7). the region 66o 
of the terninal 66a is then re-flow soldered to the 

lead end region 70b. 

Ppr the purpose of providing a seal between 
the interior region 54 and the exterior regibn and fbr 
prpviding mechanical support, the regions 50a are 
filled with an epoxy material. 

Figure 8 is a schematic of an electrical 
circuit 38a usable witii the unit 10. The circuitry 38a 
includes the electrical connection prongs 36 which 
extend fifom the rear surface 12a of the housing 12. 
The circuitry 38a can be mounted on and supported by 
the printed circuit board 38. 

The circuitry^ 38a includes an automatic . night 
light activating section 90. The circuitry in section 
90 includes first, second and third resistors 92a, 92b 
and 92C. -me night light activating circuitry also 
includes the photosensor I6a.an4 a silicon controlled 

rectifier (SCR) 94. ^ ^ 4.v* 

The photosensor 16a is located behind the 
optical port 16 of the housing 12. In the presence of 
ambient light/ the pnotosehsor I6a conducts with the 
result, that little or no voltage appears on a gate 

input liiic 94a of the SCR 94. 

Assuming that the three-position switch 20 is 

set in the upper or night light activating position, as 
the level of ambient light decreases , the sensor 16a 
conducts less and less. this permits the voltage on 
the line 94a to increase. When the voltage on the 
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trigger input line 94a of the SCR 94 gets high enough, 
SCR 94 conduotB. Current will then flow through the 
night light bulb 32 which will provide continuous 
iliuaination until the light incident on the port 16 
5 again increases. Witb an increase in incident light, 
the photosensor 16a will again start to conduct thereby 
" blocking conduction of the scR 94. 

A capacitor 94b eliminates flickering of the 
light 32 in response to reflections therefroii onto the 

10 sensor I6a. 

A second section 96 of the circuitry 38a 
provides electrical energy from the prongs 36 to 
recharge the battery 42. This recharging section of 
the circuitry 38a includes first and second rectifier 

15 diodes 98a and 98b along with current liiaiting 
resistors 100. So long as the unit 10 is coupled to an 
alternating current power socket, the recharging 
circuitry 96 will continuously attempt to recharge the 
battery 42 independently of the position of the switesh 

20 20/ provided power is available at the prongs 36. 

A final section . 102 of the circuitry 38a 
senses the absence of applied current and voltage , via 
the prongs 36. In such absence of applied current and 
voltage, the power fail indicator light 28 is energized 

25 provided that the switch 20 is in one of its positions 
other than the off position. 

The power-fail detection circuitry 102 
includes switching transistors 104a and 104b along with 
resistors I06a^ 106b and I06c. So long as current and 

30 voltage are applied to the circuitry 38a. through the 
prongs 36, transistor 104 a will be turned ott. With 
transistor 104a turned off, transistor 104b will be 
turned off with the. result that the light 28 also will 
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be turned off. 

The transistor 104a will immediately start to 
conduct, due to the potential and current from the 
battery 42, in the absence of applied. electrical energy 
5 to the prongs 36, assuming that the switch 20. is not in 
the off position. The current flowing through the 
transistor 104a, via the resistor 106c will then cause 

the transistor io4b to conduct. The emergency light 28 
will then be turned on. The light 28 will continue to 

10 conduct until applied electrical energy is restored 
through the prongs 36, until the switch 20 is moved to 
the off position, or until the battery 42 becomes 
discharged to about .6 volts. 

Figure 9 illustrates an alternative battery 

15 structure 120. The battery includes a self-contained 
housing 122 which can be moulded of a selected 
thermbplastic material. The housing 122 has an 
. elongated generally rectangular cross section (best 
illustrated in Figure 12) . The housing 122 includes 

20 first and second elongated side members 124a and I24b 
which in turn are joined by curved, elongated end. 
members 126a and 126b integrally formed therewith. . The 
housing 122 is closed by a bottom 128 integrally formed 
therewith, a top membe.r or cover 130 is ultrasonically 

25 welded at a seaio 132 to the housing 122. The housing 
122 defines an interior region 132 therein. 

The top member or cover 130 carries a vent 
136 as well as spaced apart first and second, positive 
and negative, terminals 138a .and 138b. The cover 130 

30 includes ah upper portion 132a which defines an 
interior region 140. The region 140 can be filled with 
an epoxy material 142. The epoxy material 142 provides 
a seal between the exterior environmient and the 
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interior region 132 of the battery 120. In addition 
the epoacy material 142 provides physical stability and 
strength for the terminals 138a and 138b. 

Figures 12-15 illustrate the interior 

5 structure of the battiery 120. That structure is 
similar to the interior structure of the battery 42 
previously discussed. The battery 120 includes a 
folded or curved negative electrode 150 formed, a» in 
the case of the battery 42, of a cast lead grid loaded 

10 with sponge lead. The negative electrode 150 forms the 
anode for the battery 120 at the terminal 138a. A 
second, essentially planar positive electrode 152 is 
also provided. The electrode 152, forms a 
substantially planar cathode for the battery 120. The 

15 electrode i52 is coupled to the terminal 138b and is 
formed as a cast lead grid. The electrode 152, ia 
filled with lead dioxide. 

The electrodes 150 and 152 are separated by a 

glass fibre separator 154. 

The vent 136 ia formed with a cylindrical 
port 136a with an interior surface 13 6b defining a 
fluid flow pathway in fluid flow communication with the 
interior region 132 of the battery 120. A slidable cap 
.136c resealably cloises the vent 136. The vent 136 
operates in a fashion analogous to the vent 56 of the 
battery 42. 

with respect to Figures 14 and 15, the 
electrode 152 carries an integrally cast contacting tab 
160. The contacting tab 160 is formed with a shaped 
end region 162 of the terminal 138b. The end 164 and 
the region 162 are reflow soldered together. Reflow 
soldering provides a physically strong joint 
therebetween without the necressity of any other 
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attaching or attachment elements. 

Similarly, the electrodes ISO carries an 

integrally cast tab 170 with an end region 172 reflow 
" soldered to an adjacent end region 174 of the terminal 
5 13Ba. 

The terminal 138a and I38b can be tin plated 
brass or copper. Alternatively, the terminals 13 8a and 
I38b can be formed as tixuied brass or copper. 

The separator 154 as well as the electrodes 
10. ISO and 152 receive an electrolyte, such as sulphuric 
acid of the type, noted previously with a specific 
gravity 1.32 at IS. 55°C. 

It will be understood that while an elongated 
housing 122 is illustrated, having a generally 
15 rectangular cross section, the b&ttery can be formed 
with housings of a variety of shapes which include 
electrodes of substantially self supporting lead having 
a purity by weight of less than 99.9% lead. 

Battery 42 in an exemplary embodiment having 
20 physical . dimensions on the order of 76mm x 44.5mm x 
12.7mm can provide 1.6 ampere hours of current at a 

. . nominal 2 volt rating, 

The battery 120 having physical dimension on 
the order of 89mm x 38mm x 16mm can provide 1.5 ampere 
25 hours of current at a nominal 2 volt rating. 
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X. An electrically powered unit cpmprisintf: 

a hoTieihg defining a region therein; 

a battery integprally formed within at. least 

part of said region* and : 

means carried by tlie -housing for eseecutlng a 
predetermined function, the said means being couplable 
to the battery, tor selective energisation thereof. 

2. An electrically powered unit as claimed 
in claim 1 in which the battery has a case a portion of 
which is formed by the housing. 

3. An electrically powered unit as claimed 
in claim 1 or claim 2 in which the battery Includes a 
folded electrode having a generally U-shaped cross 
section. 

4. An electrically powered unit as claimed 

in claim 1 or claim 2 or claim 3 in which the 
integrally formed battery is rechargeable. 

5. An electrically powered unit as claimed 

in claim 4 which includes means for selectively 

recharging the battery. 

6. An electrically powered unit as claimed, 
m claim 5 which is rechargeable from an exterior 
energy source and which includes first and second rigid 
conducting members, carried by the housing, for 
coupling to the exterior energy source. 

7. An electrically powered unit as 
claimed in any preceding claim in which the battery is 
enclosed in part by a section of the housing and in 
part by a selectively shaped cover member affixed to 
the said section thereby defining a battery containing 
voiune. 



•15 

8. An electirically powered unit as claimed 
in claim 7 which includes means, carried by the 
battery, for venting the battery containing volume in. 
response to a detected predetermined pressure therein. 
5 9. An electrically ppwered unit as claimed 

in claim 8 in whi<ih the venting means is reclosable in 
response to a selected drop in the said -volume 
pressxire. 

10. An electrically powered unit 
10 substantiaily as described herein with reference to 
Figures 1 to 8 or to Figures 9 to 15 of the 
accompanying drawings. 
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(54) RECHARGEABLE BATTERY WITH PROTECTIVE CIRCUIT 

(57) A rechargeable battery is integrated with a bat- 
- tery protection circuit that protects the rechargeable 

battery trom overcharging, overdischarging. and so 

forth. A circuit board (9) on which are fdrrhed a battery 

protection circuit, a positive input and output terminal 

(4), and a temperature detection tennlnal (6) is dis- 
posed on a rechargeable battery (1 0) via a spacer (13), 
^ and the positive and negative electrodes of the 

rechargeable battery (1 0) are ..connected to the circuit 

board (9). This assembly is enveloped by a cover cap 

(15) and a cover plate (14); such that the positive Input 

and output terminal (4) and the temperature detection 

terminal (6) are exposed to the outside through open- 
ings provided In the cover plate (1 4), and one end of the 

cover cap (15) in the same plane as these Is used for 

connection as a negative input and output terminal (5). 
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Description . . 

TECHNICAL FIELD 

[0001] The present invention relates to a recharge- 
able battery, such as a lithlunri ion rechargeable battery, 
particularly of a flat shape, which Is Integrated with a 
battery protection circuit so that the rechargeable bat- 
tery Itself has B function of protecting against overcharg- 
ing, overdlscharglng, and so forth. 

BACKGROUND ART 

[0OO2] Rechargeable batteries ere provided with a 
varliety of protective functions for preventing damage to 
the battery caused by abnormal use such as overcharg- 
ing, overdlscharglng, short-circuiting between the posi- 
ttve and negative electrodes, or short-dtcu'iting of the 
battery peripheral circuitry of the device in which the 
battery is used. Examples of these functions include 
PTC (Positive Temperature Coefficient) elements that 
prevent excessh^e discharge cun-ent due to short- 
circuiting or the like, and safety vents that release Inter- 
nal pressure by cutting off the power circuit in the eyent 
of an abnormal rise In intbmal pressure caused by over- 
charging. These protective functions are known as furic- 
tions incorporated into the rechargeat}le battery itself. A 
lithium ion rechargeable battery is normally provided, 
with a battery protection circuit to prevent oyeicharging, 
ov^rdlschargtng, and so forth. Such battery protection 
circuit is generally unitized wHh the battery as part of 
battery pack configuration, in which a circuit board that 
makes up the battery protection circuit Is Integrally con- 
tained in the pack case along with the lithium jon 
recha.rgeable battery. It is common knowledge that bat- 
tery packs such as this, in which the rechargeable bat- 
tery and the protection circuit are integrally housed in a 
case, are often used for battery-powered devbes such 
as cellular telephones and laptop computers. 
[0003] In addttioh to preventing overcharging and 
overdischarging as mentioned above, this battery pro- 
tectbn circuit can also have such functions as cutting off 
excessive current or rnonltoring cell temperature, and if 
this circuit could be integrated, with the rechargeable 
battery Itself, it would be possible to create a . recharge- 
able battery equipped with a battery protection circuit 
without constituting a battery pack, which wbuM make 
the rechargeable battery more universally appiteaWe. 
[0004] When a battery protection circuit Is inte- 
grated with a rechargeable battery, however, It is difficult 
to avoid making ttie extemal dimensions larger or losing 
the original configuration of the cechargeatile batteryi In 
particular, a flat-shaped rechargeable battery is made 
thin so that it can be used in small devices such as port- 
able devices, arid when a battery protection circuit is 
integrated with such a rechargeat}ie t>attery it Is diffteult 
to find space for ttie circuit board that makes up the batr 
tery protection circuit, which means that it Is difficult to 



' integrate a battery protection circuit witiiout increasing 
the extemal dimensions. 

fSOOS] Also, wltti a small, fiat-shaped rechargeable 
battery, there is little ispace In which to provide the 

5 above-mentioned PTC element or current cut-off vent, 
so the elements for electromotive force must be 
reduced in stee in. order to ensure this $pace, the prob- 
lem with which isthatthebattary edacity is diminished. 
Therefore a PTC element must be prbyided as part'of 

10 the battery protection circuit out6k:le the rechargeable 
battery; and the battery protection circuit niust take over 
tiie functiori of the current cut-off vent l-iowever, if a 
PTC element is provided as part of tiie battery protec- 
tion circuit; then an Increase in volume is inevitable 

IS when ti)e battery protection circuit is Integrated with tiie 
rechargeable battery, which Is qontrary to the objective 
of minimizing tiie Increase in extemal dimensions. Also, 
reiiability suffers when an ordinary battery protection 
circuit is made to take on the function of a cun^nt cut-off 

20 vent, making It diffteult to obtain a level of .renabinty at 
which the rechargeable battery will definltely .be pro- 
tected. 

[0006] It is an object of the present invention to pro- 
vide a battery equipped with a battery protectnn circuit, 

25 with which ai compact construction that can be applied 
to a fiat^haped rechargeable battery mInlnilzQs the 
Increase in the extemal dimenstons of the rechargeable 
batteiV, and with which the battery can be protected by 
enhancing tiie function of the battery protection circuit 

30 and without providing a PTC element or a cuhent cut-off 
vent, and which can be used by Itself as a battery, witti- 
out a battery pack configuration being required. 

. DISCLOSURE OF THE INVENTION 

35 ■ . . 

[0007] To achieve the above object, a first aspect of 
tha present Inventtoh provides a rechargeable battery 
equipped wltti a battery protectksn circuit for protecting 
this rechargeable battery from overcharging and over- 
40 discharging, comprising: 

a cell case made of a bottomed cyllndilcai con- 
tainer, containing tiiereln etements for electromo- 
tive force; 

45 a sealing plate for sealing an open end of said cell 



so 



55 



a protruding temnlrial provided insulated from the 
cell case on said sealing plate, said c^ll case and 
said protmding temilnal being respectively 
asstigned as a positive electrode and a negative 
electrode of the rechargeatrie battery; 
a connection piece Joined to the protruding tenni-. 
nal, a. circuit board wfilch Includes a plurality of 
Input and output tenminels and constitutes a battery 
protection circuit, and to which said corinection 
piece is connected at a specific location, and a 
sp^r tiiat keeps the circuit board and the cell 
case apart, all of which are disposed at one end on 
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the side of the sealing plate of the cell case; and 
a cover cap disposed so as to envelop the circutt 
board, the spacer, and.the connection piece In a 
state in which said plurality of Input and output ter- 
minals on the circuit board are exposed to the out- 
side, and at the same tfrne to cover the peripheral 
part of the cell case, said cover cap being con- 
nected, at a specific location of the circuit board. 

[0008] With the above structure, the rechargeable 
battery and the circuit board are electrically connected 
by the cover cap and the connectton ii^ece through the 
positive and negative electrodes of the rechargeable 
battery, and are Integrated by the cover cap.. Because 
the Input and oihput tennlnals provided on the circuit 
board are exposed on the outside, the, recl^rgeable 
battery with its internally Integrated battery protection 
circuit can be handled and usjed Just the same as a 
rechargeable battery atone. 

[0009] In the above structure, the cover cap can be 
provided so as to cover the entire surface of the periph- 
eral part of the cell case, which isecurely maintains the 
irrtegration of the rechargeable battery and the dicult 
board that makes up.the battery protection circuit. . 
poiO] Also, if at least one Inward cutout is ibrmed. 
In the peripheral part of the cover cap, this Is bent 
inward to hit the top of the cell case, and at least one 
opening is formed in.the peripheral part after it has been 
bent, the cover cap. will be fixed more securely to the 
rechargeable battery, and at the same time an opening 
will be formed communicating with the sealing assem- 
bly of the rechargeable battery, thereby forming a gas 
escape hole for releasing any abnormally high pressure 
inside the rechangeable battery 
[0011] The plurality of input and output terminals 
provided on the cirbuit board can be disposed asymmet- 
ricajty, whteh pra/ents the cell from being Installed back- 
wards. 

[0012] The outside of the circuit board can be cov- 
ered with a cover plate provided with windows that open 
over the input and output terminals, which protects the. 
circuit board. 

[0013] jf the outer side of the mounting location of 
an IC disposed oh the inner side of the circuit board is at 
least 0,1 mm away from the cover plate, then the electri- 
cal effect caused by the appltatton of pressure from the 
outside to the IC can be prevented. 
[0014] If the connection piece Is disposed on the 
protruding terminal of the rechargeable battery, and the 
underside of the circuit board Is supported by this con- 
nection piece alone or by both the connection piece and 
the spacer, then the input and output tenmlnals. which 
are subjected to contact pressure from the device side, 
will be supported from their underside, so stable con- 
nected Is achieved. 

[0015] If positioning corr^onents with respect to the 
rechargeable battery .are formed In the spacer, it will .be 
easier to Install the spacer on the rBchargeable battery. 



[001(5] If a notch Is fomned In the spacer at a loca- 
tion coitesponding to the cutout formed in the cover- 
cap, this will ensure a gas escape passage communi- 
cating with the opening formed by the cutout from the 

5 rachargeable battery. 

[0017] If a conductor pattern connected to a ground 
potential Is formed on at least the outer side of the cir- 
cuit board at the location where the battery protection 
circuit (IC) is disposed, then a shielding effect will also 

10 be obtained from the conductor pattsrri, and the electri- 
cal effiBct that electromagnetic waves emitted from the 
device side would otherwise have;on.the iC can be pre- 
vented. 

[0018] if the conductor pattern . Ibrmed directiy 
IS under the battery protection circuit is connected at a 
proxirinal location to a themiistor disposejd on the Inner 
Bids of the circuit board, ttien the temperature of tiie IC, 
which conducts heat through theconductor pattern, can 
be sensed by the thermistpr, and the themiistor tiiat is 
20 on the Inrier side of the circuit bpard and detects the > 
generation of heat in the rechargeable battery will also 
be sensitive to the heat of the IC and can be used for : 
temperature sensing of the rechargeable battery and.- 
the IC. 

25 [0019] . If the connection piece Is such that the por-i- 
. tion Joined with the protruding tenmlnal Is formed In a 
thtokness corresponding to the distance between the 
protruding tenrilnal and the circuit board, and connect- 
ing leads to the circuit board are fornied at both ends, 

30 then tiie middle part of the drcult board can be sup- 
ported by the connection piece. 
[0020] If the side peHpheral surface Is covered with 
an electrically Insulating sheet, then the side peripheral 
surface where one of the polar terminals of the cell is 

35 exposed will be Insulated and covered, allovyrlng :unex- ■■ 
pected short-circuiting to be prevented. ■ - .'^ 
[0021] If a perforated line sunounding the openingv 
forifned in the cover cap Is formed in the sheet at a loca-. 
tion con-esponding to thfe opening, then the opening^ 

40 used for gas escape will not be blocked off, and instead., 
the sheet will tear out along the perforated line during 
• gas release. • . 
[0022] If at least one, and preferably all, of the con- 
nection piece, the inpgt and output terminals, and the 

45 cover cap is or are formed from a nlckdl-copper aljoy,' 
then there will be better compatibility to joining by sol- 
dering, spot welding, and so fprth, affording better com- 
patibility to tiie type of Joining means used at tiie 
connection location. 

so [0023] A second aspect of the present Invention 
provides a rechargeable battery equipped with a battery 
protection circuit for protecting this rechargeable battery 
from overcharging and overdtsbharging, comprising: 

55 a cell' case made of a t^ottomed cylindrical con- 
tainer, containing therein elements for electromo- 
tlve force; 

' a sealing assembly for sealing an open end of said 
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cell case; 

a protruding .terminal provided Insulated from the 
cell case on said sealing essemt>lyi said cell case 
and said protruding terminal being respectively 
assigned ^ a positive electrode and a negative s 
electrode of the rechargeable battery; 
a connection piece Joined to said pititrudlng termi- 
nal, a circuit board on whjch a battery protection dr- 
. cult Is formed and on which a pjurali^ of input and 
output temninals are fonned, and a i^acer that io 
forms a seat forthe circuit board and keeps the.dr- . 
quit board and the rechargeable battery apart, ail of 
which are disposed at one end. on the side of the 
sealing assembly of the cell case; 
a lead plate joined to the cell case, said lead plate is. 
and said connection piece being respectively con- 
nected at specie locations of the circuit board so 
that the rechargeable battery and the circult.board 
are Integrated, and the rechargeable battery and 
the battery protection circuit are electrically con: ^ 
nected, with the positive and negative electrodes of 
the rechargeable battery being connected yia the 
battery protection drcuit to said respective input 
and output terminals of the drouit board; . 
an upper insulation board disposed on the drouit 2s 

. board with openings formed at locations corre- 
sponding to said input ar^t? output terminals; 
a lower Insulation board disposed oh a bottom sur- ' 
lace of the cell.case; and 

.' an Irisulating sheet for covering the entire side 30 
peripheral surface of the cell case between periph- 
eral edges of the upper Insulation board and the 
lower insulation board. 

[0O24] VVith the above structure, because the drouit as 
board is disposed on the rechargeable battery via a ^ 
spacer, arid the rechargeable battery Is connected to 
the battery protection drcuit on this drouit board by the 
connection piece and the lead plate, the rechargeable 
battery Is formed as a . rechargeable battery equipped 40 
with a battery protection circuit connected to the input 
and output temnilnals formed on the clrouit board 
through the battery protection circuit By Insulating and 
covering all of this rechargeable battery except for the 
Input and output terminals with tiie upper Insulation 45. 
board, the lower insulation board, and the instilating 
sheet, the resulting rechargeable battery equipped with 
a battery protection clrouit has a compact configuration 
In which Just the Input and output terrnlnats are exposed 
on the outside. so 
[0025] A third aspect of the preserrt invention pro- 
vides a. rechargeable battery equipped with a battery 
protection drouit for protecting this rechargeable battery 
from overcharging and overdischarglng, comprising: 

a cell case made of a bottomed cylindrical con- 
tainer, contalnlrig therein elements for electromo- 
tive force; 



a sealing assembly for sealing ari open end of said - 
ceil case; . ■ . ' 

a protruding temninal provided insulated from the 
cell case on said sealing assen^ly, said cell case 
and said protruding terminal being respectively 
assigned as a positive electrode and a negative 
electrode of the rechargeable battery; 
a connection piece Joined to said protruding tenrtl- 
nal, a drcuit board oh which a battery jsrotection cir- 
cuit Is fomfied and on which a plurality of Input and 

• output terminals ar^ formed, and a spacer that 
forms a seat for the clrouit board and keeps the cir- 
cuit board and tiie rechargeable battery apart, all of 
wlflchnare tlisposed at one end on tho side of the 
sealing assembly of the cell case; 
a lead plate Joined to tfie cell case, said lead plate 
and said connedton piece being respectively con- 
nected at spedflc locations of the drouit board so 

. tiiat the rechargeable battery and the clrouit board 
are integrated^ and the rechargeable battery and 
the battejv protection drcuit am electrically con- 
nected, with the podtive and negative electrodes of 
the rechargeable battery being connected via the 
battery protectiori circuit to said respective Input 
and output tennlnals of ^e drcuit board, thereby 
constituting a rechargeable battery witii a battery 
protection drouit; and ' 
a pack case in which openings are formed at loca- 
tksns corresponding to said Input and output tenhl- 
. nals for accommodating therdri said rechargeable 
battery with the battery protection drcut. 

[0026] With tiie.above structure, because the circuit 
board is disposed on the rechargeable battery via a 
spacer, and the rechargeable battery is connected to 
the battery protection drcuit on this drcuit board by the . 
connection, piece and the lead plate, the rschargaable 
battery is formed as a rechargeable battery equipped 
wrth a battery protection circuit connected to the iriput 
and output terminals formed on the clrouit board 
tiirough the battery protection circuit, By housing this 
rechargeable battery In a peck case having openings at 
k>cat1ons cpn'espondlng to the Input and output termi- 
nals, the resulting rechargeak>le battery equipped with a 
battery protection drouit Has a compact configuration in 
whk^h Just the Input and output terminals are exposed 
on the outside. 

[0027] In the abbve^ structure, if the connection 
piece and the lead plate are connected to the circuit 
board by a pair of leads, then the drouit board wilt be 
supported more securely on the. rechargeable battery. 
[p028] The plurality of input and output terminals 
provided on ttie clrouit board can be disposed asymmet- 
rlcally, which prevents the cell from being Installed k)ack- 
wards. 

[0029] The conductor patterns fonhed on the drcuit 
board can be used directiy as the Input and output ter- 
minals, allowing the cell to be used in a fixed state In 
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which It Is not removed the device in which it is used. 
[0030] The input and output.termlnals can comprise 
metal sheets joined to conjductor pattems forrried on the . 
circuit board, which allows the celi to be used in applica- 
tions In which it can be removed from the device. s 
[0031 ] If positioning conrtpbnents for the rechargea- 
ble battery and a housing component for the electronic 
parts mounted on the circuft board are formed in the 
spacer, then the spacer can be positioned ori the 
rechargeable battery, the thickness of the electronic io 
parts on the circuit board located thereon will be 
absorbed within the spacer, ^nd the ^ace tal^en up by 
the circuit board can be kept to a minimum. 
[0032] If the spacer is adheshraty joined to the 
rechargeable battery, the drcuit board can be posK is 
tloned and held at the prppe r location. 
[0033] The Insulating sheet can be formed froni a 
material that is healt-ehrinkable and self-adhesive, 
which allows the constituent elements to be securely 
envetoped, and a rechargeable battery with an attrac- 20- 
ttve appearance to be fomned. 
[0034] The insulating sheet can have a design on 
Its surface, which provides an attmcthra appearance ' 
and at ths same time allows usage instructions, warn- - 
Ings, orthe llketobe Indteated. * ss, 
[0035] If steps for determining the covering position 
of the insulating sheet are formed around the peripheral 
edges of the upper Insulation fc^oard and the lower Insu- . 
lation board, the tail erid of the covensd insulating sheet 
^can be accommodated witiiln these steps. so 
[0036] A recess for accommodating the lead plate 
and a recess into which the bottom of the cell case fits 
can k>e formed in the lower insulation board; which 
allows the lead plate to be accommodated and posi- 
tioned at the bottom surface of the rechargeable Irattery 3s 
[0037] If the battery protection drcuit is equipped 
with a main control drcuit and a sub-control drcuit for 
redundantly protecting the rechargeable battery from, 
overcharging, then the rechargeable battery vinll be 
.redundantly protected from overcharging that could ao 
damage It eliminating the n^ed for other means tor pre- 
venHng.excesslve current. 

[0038] The battery protection circuit can be config- 
ured as a circuit with no PTC by being a circuit for pre- 
venting excessive current, which allows the battery 4S 
protection circuit to be more cbmpacL 
[0039] The configuration of the battery protection 
drpuit allows the rechargeable battery to have no .PTC 
in Its interior, and eliminating the PTC makes It possible 
to increase the volurine of the elements tor electrornotlve so 
force and raises the cell capacity. 
[0040] Since overcharging is effecSvely prevented 
by the redundant anti-overcharging function had by the 
battery protection circuit, increases In the internal cell 
pressure due to overcharging are prevented, so the . 55 
rechargeable battery does not have to have a cunent 
cut-off vent In Its interior, whldh makes it ppsstole to 
Increase the volume of the elements for el^ctrornotlv^ • 



force and raises the cell capacfty. 
[00411 A fourth aspect of the present invention pro- 
vides a rechergeable battery equipped with a battery 
protection circuit for protecting this rechargeable battery 
from overdiarging and overdlscharglng, comprising: 

a cell case rhade of a bottomed cylindrical con- 
tainer, containing tiiereln elements for electromo- 
tive force; 

a sealing assembly tor sealing an open end of said 
cell case; " . 

a protruding terminal provided insulated from the 
cell case in the middle of said sealing assembly, 
said cell case and said protruding terminal bieing 
respectively assigned as a positive electrode and a 
negative electrode of the rechargeable battery; 
a drcuit board disposed on the sealing assembly 
on whteh are fomried a battery protectton drcuit and 
a plurality of Input and output tennlnals, the protrud- 
ing terminal and the cell case being connected to 
said input and output termlrials via said battery pro- 
tection circuit; . 

an upper Insulating holder which is disposed at one 
end on the side of the sealing assembly of thevcell 
case and In which operilngs are fbrmed at lo^tions 
con^espondlng to the Input and output terminals; 
a lower insulating holder cfisposed at the bottom of 
the reci^rge^le battery, said upper insulating 
holder and said lower Insulating holder respectively 
covering an upper and a lower parts of the 
recharge^le battery; and 
en insulating sheet for covering the peripheral skie 
. surttee of the rechargeable battery, 

[0042] With the above structure, the poslth/e and 
negative electrodes of the rechargeable battery; are 
connected to a plurality of Input and output terminals 
fbmied on the drcuit board via a battery protection cir- 
cuit, and ttie surrounding area thereof is insulated and 
covered by an Insiiiatlngsheet and an upper Insulation 
holder and a lovyer insulation holder provided with open- 
ings at locatlorts corresponding to the input and output 
terminals. A rechargeable battery equipped witii a bat- 
tery protection drcuit can be achieved merely by provid- 
ing enough space forthe circuit board to be disposed on 
the iseallrig assembly of the rechargeable battery, with- 
out losing the original configuration of the rechargeable 
t>attery, 

[0043] A fiftii aspect of the present Invention pro- 
vides a racharge^Je battery equipped with a battery 
protection circuit for protecting this rechargeat)le battery 
from overcharging and ovenflscharglng, oomprising: 

a cell case made of a bottomed cyRndrtcal con- 
tainer, confining therein elements for electromo- 
tiveforce; 

a sealing, assembly for sealing an open end of said 
cell case; 
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a protruding terminal provided insulated from the 
. cell case In the middle of said sealing assembly^ 
said cell case and said protruding terminal being 
respectiveiy assigned as a positive electrode and a 
negative electrode of the rechari^able battery; 5 
a connection piece joined to the protruding ternil- 
nal, a circuit board on which a battery protection dr- 
cult and a plurality of input and output terminals are 
formed, and a spacer that forms a &eat for the dr- . 
cuh board and keeps the circuit board arid the 10 
rechargeable battery apart all of which are dis- 
posed at one end on the side of the sealing assenv 
biy of the cell case; 

a lead plate connected to the ceU. case, said lead 
plate' and said connection piece bebig each con- is 
• nected at specific locations of the circuit board so 
that the rechargeable battery and the circuit board 
are integrated, and the rechargeable battery and - 
the battery protection circuit ana electrically con- 
nected, with the positive and negative electrodes of 20 
the rechargeable battery being connecteid via the 
battery protection drcult to the Input and output ter- 
minals; • 
an upper insulating holder disposed at one end on 
the side of the sealing assembly of the cell case, 25 
covering the top of the circuit k)oard, and having 
openings formed at locators corresponding to the 
input and output terminals; 
llnldng members formed at the distal ends of a pair 
of exten^ons that exterid .from.bottv ^des of ^aid 30 
upper Insulating holder t6ward the bottom side of 
the cell case; 

a lower insulating holder disposed at the bottom 
end of the cell case, covering the bottom of ttie cell 
case;. as 
linking members fbrmed at ttie distal ends of. a pair 
of extensions that extend from both sTdes of said 
lower insulating holder toward the side of the seal- 
ing assembly of the cell case, the upper insulating 
holder and the lower insulating holder betrig linked 40 
together via. said linking members; and 
an insulating sheet for covering the side peripheral 
surfiace of the rechargeable battery Including the 
side peripheral parts of the upper insulating holder 
andthe lower insulating holder. 45 

[0044] With the above structure; the circuit board is . 
arranged ori the rechargeable battery with the spacer 
interposed therebetween, and the rechargeable battery 
is connected to the battery protection circuit fonned on so 
tiie circuit boanl through the connection piece and the 
lead plate, whereby provided is the rechargeable bat- 
tery equipped with the battery protection drcult. con- 
nected to the input and output temrilnals formed on the 
drcult board. By covering the rechargeable battery by ss 
the upper insulation holder, the lower and insulation 
holder and the insulation sheet with only the Input e^d 
output terminals exposed to outside, tt Is possible to 



obtain a rechargeable battery equipped with a battery 
protection circuit with only the input and output terml- 
nals exposed to outside. . 

[0045] In the above structure, it is favorable for the 
rechargeable battery to be one with a flat shape having 
an oval cross section, which can be used as a jsower 
source for portable devices that are intended to be small 
and thin. 

[0046] The electronic parts mounted at the sealed 
end of the dncuit board can be disposed at kscations 
corresponding to recess^ fomied in the sealing 
assembly of the rechargeable battery, whteh reduces 
the amount that the battery protection circuit protrudes 
from the rechargeable battery. 
[0047] IfposltjoningcomponentBwIthre^cttothe 
rechargeable battery and the dncuit board, and open- 
ings at locations con-espgnding to the electronic parts 
mounted oh the drcutt board are fbrmed m the spacer, 
then the spacer will be positioned when mounted on the 
rechargeable battery, the electrpnto parts, mounted on 
the sealirig assembly skJe of the drcult board wJil fit In 
the openings, and the battery protection circuit will take 
up less space. 

[0048] If the positioning connppnents are disposed 
in parallel in the lengtiiwlse direction of the protruding, 
tennlnal, then insulation between the cell case and the 
connection piece can be increased at the same that 
positioning is perfomned. 

[0049] The plurality, of input and output terminals 
provMedon the drcult board can be disposed asymmet- 
licaiiy, which prevents the rechargeable battBry from 
being InstHlled backwards. . 

[0050] A step for determining the covering position 
of the insulating sheet can be formed around the side 
periphery of the upper Insulating hokler, which allows 
the Insulating sheet to be positioned white being stuck 
on. 

[0051] tf covering components that cover the short 
side surface and part of the long side surface of the 
rechargeable battery formed In a flattened shape are 
formed for the upper Insulating , holder and tiie lower 
Insulating holder, therf the rechargeable battery and the 
battery protection drcult can be securely integrated, 
and since the upper and lower Insulation holders do not 
cover the entire rechargeable battery, no change |n tiie 
exterior dmensions occurs even if repeated charginig 
and discharging or the like should cause tiie cell case to 
swell, 

[0052] . If the upper insulating holder and the lower 
insulating holder are linked by the superposition and/or 
engagement of the linking components thereof, the link- 
Ing will. be more secure; 

[posai The lead plates can be Joined at one end to 
the bottom surlboe of the cell case and extend to the 
sealing assembly side abng the short side surface of 
the flattened cell case, which does not increase the 
thickness of tifie flat-shape rechargeable battery. 
[0054] * If recesses or openings for aocommodaiting 
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the {ead plates are^ formed In the extensions of the 
upper Insulating holder and the lower Insulating holder, 
then the. position of the lead pjates can be maintained 
while the Increase In width Is mifilmlzed. 
[0055] The t^attery protection drcuit can be a 
redundant protection circuit comprising a.m^n control . 
circuit for cutting off the charging/discharging ciicult* 
when a state such as overcharging or overdlschaiiging . 
Is detected, and a sub-pontrol ' circuit for cutting off the* 
charging/discharging circuit when there Is malfunction 
In this main control circuit, and the ground locations of 
the main and sub-control circuits can be separated, 
which results 1ri the pair of lead plates, which are con- 
nected at one end to the cell case,, being connected to 
the ground locations of the main control circuit and the 
sub-coritrol drxsuit, between which there Is no direct 
connection; so a closed circuit is not fomied in the 
ground dicult, and the effect of noise tiiat would other- 
wise be caused by a closed circuit can be reduced. 
[0056] A sixth aspect of the present invention pro- 
vides a rechargeable battery equipped wltii a battery 
protection circuit for protecting this rechargeable battery 
'frnn overcharging and overdlscharging, comprising:- 

a cell case made of a bottomed cylindrical con- 
tainer, containing therein elements for electromo- 
tive force; 

a sealing assembly for sealing an open end of said 
ceil case; . 

^ a protruding terrrvnai provided insulated from the 
cell case on said sealing assembly, said cell case 
and said protruding, tenninal being respectivety 
assigned as a positive electrode and a negative 
electrode of the rechargeable battery; 
a circuit board disposed on said sealirig assembly, 
including a battery protection circuit and a plurality 
of Input and output terminals, wherein said cell 
case and said protruding tenninal are each con- 
nected to said Input and output terminals via tiie 
battery protection drcuit, thereby constituting an 
intenmedlate unit in which the rechargeable battery . 
and the dncult board are integrated; and 
an outer case In which openings are formed at loca- 
tions corresponding to ttie Input and output termi- 
nals for sealing therein said Intenriediate unit 

[0057] A seventh aspect of the present invention 
provides a rechargeable battery equipped witti a battery 
protection circuit for protectlng.thls rechargeable battery 
from overcharging and overdlscharging, comprising:. 

a cell case made of: a bottomed cylindrical con- 
tainer, containing therein elements for electromo- 
tive force; 

a sealing assembly for sealing an open end of said 
ceB case; . 

. a protruding tiermlhai provided Insulated from the- 
; eel case on said sealing assembly, said celt case . 
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and said protruding tenminal being respectively 
assigned as. a positive electrode and a negative 
' electrode cf the rechargeable battery; 
a connection piece Joined to the protruding terml- 

5 nat, a drcuit board on which a battery protection cir- 
cuit and a plurality of input and output terminals are 
fomned, and a spacer that forms a seat for the cir-. 
cult board and keeps the circuit Iraard apart fipm 
tiie recheirgeable battery, all of which are disposed 

10 at one end on the side of tiie sealing assembly of 
the cell case, 

a lead plate Joined to the cell case, said lead plate 
and said connection piece being each connected at 
specific locations of the circuit board so that the 

15 rechargeable battery and the circuit l)Oard are inte- 
grated, tiiereby constituting an Irttermedlate, unit In 
which the reci^argeable battery and tiie battery pro- 
tection drcuit are electrically connected, with tiie 
positive and negative electrodes of the.rechargea- 

20 ble battery being connected via tiie battery protec- 
tion drcuit to the input and output terminals of- tiie 
drcuit board; and 

an outer^ case In which said intermediate unit is 
Inserted, said outer case being molded by resin 

25 molding in the ftwrm of a bottomed cyflnder having 
an open end, wtth openings formed In the bottom 
. surface at locations corresponding to the input and 
output tennlnals of the drcuit board, said open end 
of . the outer case being closed to seal the Intemie- 

3d diate unit within the outer case. 

[0058] With the above structures, the drcuit board 
having the battery protection drcuit Is disposed on a 
sealing assembly of the rechargeable battery via a 

3S spacer, so the battery protection circuit can- be con- 
nected to the rechargeable battery with only a minimum 
of increase in rechargeabie battery height, and sealing 
tiife rechargeable battery In an oxrter case providedwitii 
openings at locations conresponding to the input and 

40 output terminals allows a rechargeable battery witii a 
compact, integrated battery protectiori droult to be pro- 
duced 

[0059] In the above structures, tiie outer case can 
be such that the cross sectional outer shape is formed 

45 substantially oval with respect to tiie rechargeable bat- 
tery tiiat is fomied in a cross sectional oval shape, and 
the Inner shape is formed substantially oval correspond- 
ing to the outer shape of tiie rechargeable battery, tiie 
result of which is that the rechargeable battery 

so equipped wltti a battery protection dncult has a rectan- 
gular shape that facilitates Installation in a devicer and 
at the same time the strengtii of the outer case is 
Improved. 

[0080] The outercase can also be such thatsaaling 
55 pieces that are extensions of tiie long side peripheral 
parts are fomied at the open end of a bottomed box, 
these sealing pieces are bent Inward and the opposing 
parts are fused together by hot pressing, thereby clos- 
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(ng the open end and Bealing the Intermediate unit 
within the outer cose, the result of which Is thatthe inter- 
mediate unit can be sealed by a one-plece.outer casa 
[0061] It Is favorable for the sealing pieces*^^ to be 
such that the opposing long sides at the redangutar s 
open end are lorrhed in a notched shape so that the 
notches win fit together when the siealing pieces are 
bent, the result of -which Is that the fused mass is 
increased and sealing strength thereby improved. 
[0062] The sf^aiing pieces can be fonned thicker at io 
the fused portions thereof, which provides enough resin 
to be melted and m^ces more secure fusbn possible. 
[0063] If the sealing pieces are sized such that' a 
gap is left between the opposing parts when the sealing 
pieces are- bent, then there wlll be no overlap of the is 
opposing pieces due to bending error, and the molten . 
resin will work its way through the gap into the Interior, 
filling in any gap resultlrig froni dhiehslonaJ error In the 
intermediate unit and atssorbing the error. 
[0064] If bumps are provided to the Inner surface of 20 
the sealing pieces, then any gap resulting from dimen- 
sional error In the Intemiediate unit will be filled In by the 
bumps, allowlrig looseness to be prevented. 
[0065] The outer case can be such 'thiEit sealing 
pieces that are extensions of the side peripheral parts; 2s 
are fonned at the open end of a bottorhed box, and after 
the intermediate urilt has been Inserted, these sealing 
pieces are melted Inward by hot pnesslng, thereby clos- 
ing the open end, In which ciase the open end side cf the 
Intemiediate unit, v/here the. extended aeaJing pieces 30 
have been meited and Inserted on the inside, wll be 
filled In and this open end dosed. Even if there is an 
error In the height of the intermediate unit, the outer 
case can be brought to the specified height by changing 
the amount of molten resin that flows into the gap In the as 
outer case. 

[0066] The plurality of input and output tenninate 
can be disposed asymnnetrically, which prevents the 
rechargeable battery from being installed in a device 
backwards. - .40 

BRIEF DESCRIPTION OF THE DRAWINGS 



Rg. 5A is a plan view of the ^cture on the under- 
. side of the drbuit board, and Rg. 5B Is a plan view 
of the structure on the top side of the dncuit board; 
Rg. 6A Is an oblique view of a variation exannpie of 
the spacer, and Rg. 6B is a cross section along the 
VIB-VIB line in Rg. 6A; 

Rg. 7 Is a circuit di^rarn Illustrating the electrical 
structure of the rechargeable battery equipped with 
a battery protection circuit according fo the same 
embodiment; 

Rg. 8A and Rg. 8B are oblique views of varfation 
examples of the connection piece; 
Rg. 9A Is a side view of the structure of the 
rechargeable battery :B equipped with a battery pro* 
tectlon drc^lt according to a second embodiment, 
with half of the insulating lat>er covering peeled 
away, Rg. 9B Is a plan view of the terminal layout on 
the top of this celt, and Rg. 9C Is a plan view of the 
structure of the bottoni surface; 
Rg. 10 Is a side view of the assembly structure of 
rechargeable battery B in whtoh the various constit- 
uent elements thereof are exploded; 
Rg. 1 1 Is an oblique ^^ew of the structure of the 
connection piece; 

Rg. 12 is en oblique view of the structuie of the lead 
plate; 

Rg. 13A is a plan view of the structure on the top 
side of the spacer; Flg.13B is a cross section ak>ng 
the XiilB-XlilB line In Rg. 1.3A. and Rg. IdC Is a 
plan view Grf tiie structure on the undereide of the 
spacer; 

Rg. i4A is a plan view of the front of the circuit 
board, and Rg. 1 4B Is a plan view of ^e bapk of the 
drcult board; 

Rg. 15 Is a drcult diagram illustrating the electrical 
structure of a rechargeable battery equl|pped with a 
battery pn>tectibn circuit; 

Rg. 16 Is an oblique view of an example In whteh a 
. cell with a battery protection circuit is produced In 
the fonn of a battery pack; 
Rg. 17A is a plan view of the structure on the top 
side of the upper Insulation board, Rg. 17B Is a 
cross section along the XVIIB-XVIIB line in Rg. 
17A, and Rg. 17C Is a plan view of the structure cn 
the underside of the upper insulation t)oard; 
Rg. ISA is a plan view of the stmcture on th(9 top 
side of the lower insulation board, Rg. 166 Is a 
cross section along the XVIIIB-XVIIIB line In Rg. 
18A. and Rg. 18C Is a plan view of the structure on 
the underside of the lower insulation board; 
Rg. 19 Is an oblique view, of the rechargeable bat- 
tery C equipped with a battery protection circuit 
according to a third enfibbdiment; . . 
. Rg. 201s an oblique view 6f the assembly structure 
of rechargeable battery C In whk;h the various con- 
stituent elements thereof are exploded; 
Rg^ 21 A is a plan view of the structure on the top 
side of tfie spacer, Rg. 21B Is a plan view of tiie 



[0067] 

45 

Rg. 1 A Is a plan view of aflat-shaped rechargeable 
battery applied In the various- embodiments, and 
Fig. IB Is a cross section of this flat-shaped . 
rechargeable battery; 

Rg. 2 Isan oblique view of the rechargeat}le battery so 
A equipped with a battery protection circuit accord- 
Ing'to a first erribodbnent; 

Rg. 3 is an oblk:{ue view of the assembly structure 
of rechargeable battery A In which the various con- 
stituent elements thereof are exploded;. ' ss 
Fig. 4 Is a cross section of the structure of the bat- 
tery protection drcult provided tQ the rechargeable 
battery; 
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structure on the underside of the spacert and Rg. 
21 C Is a cross section along the XXtC-XXIC line In 
Bg.21A; 

Rg^ 22A is a plan view of the front of the drcult 
board, and Rg. 22B is d plan view of the back of the 
circuit board; 

Rg. 23 Is a circuit diagram iitustrating the electrical 
structure of a rechargeable battery equipped with a 
battery protection circuit; 

Rg. 24A Is a top view, Rg. 24B Is a front view. Rg. 
24C is a left side view. Rg. 24D Is a right side view, 
and Rg..24E Is a bottom view, all showing another 
embodiment of the upper Insulation holden 
Rg. 25A Is a top view. Rg. 25B Is a front view, Rg. 
25C is a left side view, Rg. 25D Is a right side view, 
and Rg. 25E is a bottom view, all showing another 
embodiment of the lower Insulation holder; 
Rg. 26 is an oblique view of the rechargeable bat- 
tery D equipped with a battery protectton circuit 
according to a third embodiment; 
Rg. 27 Is an oblique view of the assembly structure 
of rechargeable battery D In which the various con- 
stituent elements thereof are exploded; 
Rg. 28A is a plan view of the structure on the top 
side of the spacer, Rg. 288 Is a plan view the 
underside, and Rg. 28C Is a cross section along the 
XXVIIIC-XXVIIIC line in Rg. 28A; ' 
Rg. 29A is a plan view of the front of the circuit 
board, and Rg. 29B is a plan view of the back of the 
circuit board; 

Rg. 30A IS a plan view and Rg. 308 is a side view 
of an intermediate unit; 

Rg. 31 A Is a plan view, Rg. 31 B is a side view, Rg. . 
31 C is a plan view.of the open end, and Fig. 31D Is 
a cross section along the XXXID-XXXtD line In Fig. 
3 1 B. all showing the bottom of the outer case; 
Rg. 32A IS an oblique view Illustrating the Initial 
state In the sealing of the open end of the outer 
case. Rg. 32B is an oblique view lliustratiiig a bent 
state, and Rg. 32C Is an oblique view Iitustrating a 
fused state; and 

Rg. 33A is a plan view of ariother embocfiment of 
the sealing pieces, Rg. 33B is a left side view, F]q, 
33C is a rIght.Bide view, and Rg, 33D Is a plan.view 
Illustrating a bent stated 

BEST MODE FOR CARRYING OJTTHE INVENTION 

[0068] Embodiments of the present invention will 
now be described through reference to the appended 
figures In an effort to facilitate an understancfing of the 
present Invention. The embodiments given below are 
specific examples of the present Invention, but are not 
intended to limit the technological scope thereof. 
[0069] The 'rechargeable battery equipped with a 
battery protection druur according to the present 
invention will be hereinafter refen^d to.as 'circuit pro- 
tected ceir to distinguish It from the rechargeable bat- 



tery 1 0 alone. Various circuit protected cells A to E will 
be described In the following yaripus embodiments. Typ- 
. Ically, a circuit protected cell in accordance with the 
present invention comprises a lithium ion. rechargeable 

5 battery 1 0 formed In a flat shape (hereinafter refenred to 
merely as a rechargeable battery), and a battery protec- 
: tion dncult Integrally attached thereto for protecting tills 
rechargeable battery 10 from overcharging, overdls- 
diarglng, and so forth, with the height of the rechargea- 

. 10 ble battery 10 being only slightly Increased. 

[0070] As shown in Rgures 1A and IB, the 
rechargeable battery 10 Is In a contact, flat-shaped 
form In which elenierrtd for electromotive force 1 33 are 
housed in a cell case 26 formed as a bottomed cylinder 

IS with an oval cross section, andtiie open end of the cell 
case 26 sealed by a sealing assembly comprising a 
gasket 135, a sealing plate 132, and an electrode cap 
134. The positive electrode plates tfiat make up part of 
the elennents for electronnotlve force 133 are connected 

20 to ttie electrode cap 1 34, which Is Insulated from tiie cell 
case 26 by the gasket 135, and the middle protniidlng 
portion of the electrode cap serves as the positive elec- 
trode Input and output terminal 25 of the rechargeable 
battery 10. Tlie negative electrode plates that make up 

25 part of the elenrtents fbrelectromoQyeforce l^arecon^ 
nected to the cell case 26, and the cell case 26 serves 
as the negative electrode, input and output terminal of 
the recJiarigeable battery 10. 

p071] As shown In Rgure 2, the dncult protected 

30 cell A according to the first errftjodiment Is structured 
such that a positive tenminal plete 4, a negative terminal 
piata 5, and a temperature sensing terminal plate 6 are 
exposed at the top, and the rechargeable battery 10 and 
the battery protection drcu'rt are integrally incorporated 

35 Into a casing covered around its sides with an^lnsulating 
. label 7. Figure 3 Is an exploded view of the Internal 
stmcture of this c1rcult,protttrted cell, whfch Is provided 
with tiie rechargeable battery 10; a connection piece 11 
Joined to the posUlve electrode input and output terminal 

40 . (protruding terminal) of tills rechargeable battery 1 0; a 
central spacer 12 that is disposed on the top surface of 
this connection piece 11 and provides a seat for tiie 
rhlddle part of a circuit board 9; a peripheral spacer 13 
that Is formed In an oval ring shape, keeps the recharge- 

.45 . able battery 10 apart from ttie circuit board 9, and pro- 
vides a seat for the circuit board 9; a circuit board 9 that 
constitutes the battery protection circuit and has fbrmed. 
on it tiie positive terminal plats 4 and the temperature 
. sensing temilnal plate 6; a cover plate 14 formed by 

50. resin molding and provided witii a positive terminal win- 
dow 18 and a temperature sensing temninal window 19 
ttirough which the positive terminal plate 4 and the tem- 
perature sensing terminal plate Stormed on this circuit 
board 9 are exposed to the outside; and a cover cap 1 5 

55 that envelops the various constituem elerhents dis- 
posed on the rechargeable tjattery 10, (xjmes Into con- 
tact with the cell case 26 that serves as tiie negative 
electrode Input and output terminal of the rechargeable. 
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battery 10, and coverB the outer peripheral eurface of 
th)8 cell case 26. These constitueht elements are 
assembled on the rechangeeble battery 10 as shown in 
the cross section of Rgure 4. 
[0072] Rrst, the connection piece 1 1 is Jointed to the 
positive electrode input and output temilnal 25 of the 
rechargeable battery 10, leads 11a formed extending 
from both ends of this connection piece 1 1 are passed 
through openings 12a of the central spacer 12, whereby 
the central spacer 12 is. dfsporad on the connection 
piece 11. When the peripheral spacer 13 is placed 
around the periphery of the rechargeable battery 1 0, the 
tops of the central spacer 1 2 and the peripheral spacer 
13 are aligned at the same height, so the circuit board 9 
can be stably placed aver these. 
[0073] Rgure 5A shows the structure on the under'- 
side of the circuit board 9, and Fijgiure 5B the structure 
on the top side of the circuit board 9. The leads 1 1 a of 
the connection piece 11 are passed through lead holes 
23 formed in the circuit board 9, and are bent oyer on 
the top of the circuit board 9 and soldered In place on 
the conductor pattern. 

[0074] As shown in Figure 5A, an IC 1 6 which con- 
stitutes a battery protection circuit that protects the 
rechargeable battery 1 0 from overcharging and overdiS'- 
charging, a PTC element 17 that prevents excessive 
curerrt, a thermistor 20 tfiat senses the ternperature of 
the rechargeable battery 10 and the iC 16, and so forth 
are disposed on the underside of the drcuit board 9. As 
shown In'Rgure SB, the positive temnlnal ptate 4 and the 
temperature sensing terminal plate 6 ere disposed on 
jhe top side of the circuit board 9, joined to the conduc- 
tor pattern fomned on the substrata The corKluctor pat- 
tern formed on the top side of this circuit board 0 is 
connected to the conductor pattern formed on the 
underside by through holes 21 at the required places. 
Since conductor patterns are formed on the top side 
and the underside at the places where the IC 1 6 is pro- 
vided, the IC 16 is shielded by the conductor patterns, 
and thls 'reduces the Incidence of malfunction of the IC 
1 6 caused by electromagnetic waves, such as wave fog- 
ging, even when tfiis circuit protected cell is used In a 
cellular telephone or the llice. 
[0075] A coverplate 14, in which a posith^e terminal 
window 18 and a temperature sensing temilnal window 
19 are made at locations conresponding to the positive 
terminal plate 4 and the temperature sensing terminal 
plate 6, is disposed on the top side of the circuit board 
9. Here, as shown in Figure 4, on top side, that Is, the 
opposite side from where the IC 18 Is provided on the 
underside, a gap g of at least 0.1 mm is provided 
between the coverplate 14 and circuit board 9. This 
keeps pressure from being applied to the IC 16 In the 
event that external pressure should be applied by vibra- 
tion, impact, or the like, and changes in the electrical 
performance that would be caused by deformation of 
the tC 1 6 by this preissure can be prevented by priaviding 
the gap g. . • 



[0076] A cover cap IS covers the periphery of this 
cover plate 14, and this cover cap 15 also covers the 
entire peripheral sides of the rechargeable battery 10. 
As shown In Rgure 3, connecting pieces 27 formed at 

5 four places around the top edge of the cover cap 15 are . 
soldered to connection patterns 28 formed at four 
places on the top side of the circuit board 9, and the 
' grpu'nd potential of the circuit board 9 is connected to 
the cover cap 15 which Is In contact with the cell case . 

io 26, which is the negative electrode input and output ter- 
minal of the rechargeable battery 10. With this connec- 
tion structure, the top side end of the cover cap 15 
functions as the negative terminal plate 5. As shown In 
Rgure 3, cutouts 29 fomned at two places along each of. 

15 the king side surfaces of the cover cap 15 are bent 
inward until they hit the upper periphery of the recharge- 
able battery 10, which snugly fits the cover cap 16 to the 
rechargeable battery 10, and at the same time, the 
openings left after the cutouts 29 have been bent func- 

2D tipn as gas escape holes for releasing any atrribrmal 
pressure in the rechargeable battery 10. These gas 
escape holes open out on the sides, so1n the unlikely 
event that gas should spurt from the rechargeable bat- 
tery 1 0, It will, spurt out from the openings that are per- 

25: pendlcular.tD the spurting directton, which weakens the 
spurting pressure. The openings produced by these cut- 
outs 29 are hidden by the Insulating label 7 when the 
side peripheral surfaces of the cover cap 1 5 are covered 
with the irisulating label 7, t)ut as shown in Rgure 2, per 

30 .forated. lines 33 are made In the insulating label 7 at. 
locations corresponding to the cutouts 29, and these 
perforated lines 33 tear out in the event of a gas erup- 
tion. Also, notches 31 are formed at four places in the 
peripheral spacer 13 to accommodate the inward bend- 
as Ing of the cutouts 29, and this provides gas escape 
channels. 

[0077] A mpdtficatlbA can be made, as shown, in 
Rgure 6A; such that the peripheral spacer 13 and the 
central spacer 12 are integrated Into asingle spacer 22. 

40 As shown In Rgure 6B, In the middle of the underside of 
this spacer 22 are formed positioning tabs 32a that fit 
Into tlie posithre electrode Input and output tenninal 25 
of the cell 10, and positioning tabs 32b that fit into a 
crimp recess around the periphery of the top side, and 

45 this mal<es it easy to position the spacer 22 on the- 
rechargeable battery 1 0. 

[0078] As shown in f=1gure 2, the circuit protdctsd 
cell structured as above allows the battery protection 
circuit to be housed internally merely by extending the 

50 height of the rechargeable battery 10 a small amount 
When this clrou'it protected cell is installed In a device, 
reliability Is higher since it has tts own Isattery pnotecUon 
functJon. Also, the positive terrdlnal (+), the negative ter- 
minal (-), and the temperature sensing terminal (T) are 

55 disposed asymmetrically to the left and right on the top, 
which prevents the ceil from being iristalled backwards 
in the device. 

[0079] F^ure 7 shows the electrical drouit structure 
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of the circuit protected cell A described above. The.elec- cover cap 15, the connectlhg pieces 27 be sol- 
. trical structure of this drcuit protected cell will now be . . dered to the circuit board 9. ancf the rechargeable bat- 
described through comparison of this electrical circuit tery 10 mey be Joined to the cell case 26 by ultrasonic > 
with the structures shown In Rgures 2 to 5A and 5B. welding orspot welding, and once again a nlckek»pper 
[0080] The ceil case 2i5 that constitutes the nega- s alloy Js compatible with both, of these joining methods, 
tive electrode input and output terminal of the recharge- Also, the positive terminal plate 4, the temperature 
able battery 10 is connected to the cover cap 15, and sensing temnlnal plate 6, and the negative terminal plate 
the negative terminal plate 5 Is exposed at the top end 5 fomned on top end of the cover cap 15 serve as con- 
of the circuit protected celL Meanwhile, the positive nectlon contacts that conduct current through contact 
. electrode input and output temnlnal 25 Is connected to io with the connection probes of the device In which this . 
the circuit board 9 by the connection piece 11. con- circuit protected cell te used, and lower contact reslst- 
nected to the PTC element 17 disposed on the circuit ance can be achieved by using a nlckel^pper alloy, 
board 9, and connected to the positive termiha! plate 4 [0083] Modified structures of connection piece are 
through an FET 34 Included in the IC 16. The PTC ele- shown denoted al 36 and 37 In Rgures 8A and 8B, 
merit 17 generates heat as a result of excessive cunfeht is wherein the connection piece 11 for connectlrig the pw^^ 
due to temperature-resistance' changes In Its positive Itiye electrode Input and output tenr^lnal 25 of the 
characteristics, and as the temperature rises, resist- rechargeable l?attery 10 to the circuit board 9 Is com- 
ance Increases and prevents excessive currerrt from bined wtth tiie central spacer 1 2. The central spacer 1 2 
building lip. The FET 34 13 turned on and off by a control supporting the middle part of the circuit board 9 Is ellm- 
clrcult 35 that detects overcharging or overdlscharging, 20. Inated and Its support function Is given to tfie connec- 
and protects the rechargeabla battery 10 from over- tion piece 36 or 37, The connection pieces 36 and 37 
charging or overdlscharging by cutting off the positive have bases 36b and 37b^ respiectlvely, that are fonned 
circuit In the event of overcharging or overdlscharging. in a tiilckness corresponding to the gap between ttie 
[0081] The thermistor 20 provided on the underside positive electrode input and output temnlnal 25 and the 
of ttte circuit board 9 as shown In. Figure 5A. that is, on zs circuit board 9, and from tiie ends of which extend leads 
the i^hargeable battery 10 side, Is connected to the 36a aind 37a, respectively. When the connection piece 
ternperature sensing terminal plate 6. reacts to temper- 36 or the connection piece 37 Is Joined on the positive 
ature changes in the rechargeable battery 10, and var- electrode Input and output temiinal 25 and the circuit 
lesttie resistance thereof, so when the device in Wtilch board 9 disposed thereon, tiie middle part of tiie circuit 
tills clrcuft protected cell Is used Is connected to the so board 9 is supported in a steble state, so it can ade- 
temperature sensing terminal plate 6; the ternperature. quately wfthstand the contact pressure of the connecr 
: of the circuit protected cell can be sensed In order to tion probe on ttie device side that connected by contact 
^ deal witii any abnormal rise In temperature. Also, as with the positive tennlnal plate 4 cfieposed.ln the middle 
shown in Rgure 5A, the thenmistor 20 Is corinected to part of the circuit board 9. . 
the conductorpattern 30 at the location where tiie IC 16 as [0084] Wfth the structure of the present Invention as . 
Is disposed, so temperature changesin the IC 1 6 Irripart described above, the connection pieces 1 1> 36, and 37 
a temperature change to the thermistor 20 by thermal can corislst of a PTC element, which allows ths PTC 
conduction through tiie conductor pattam 30, which var- element IT provided on the circuit board ? to be elhil- 
ies the resistance, so temperature changes In ttie IC 16 naled and thereby Increases the available space ori ttie 
can aiso.be detected. Therefore, any ak)nonnal rise In 40. drcuit board 9, which is preferable Ibr aippllcatlons to 
ten^erature of the IC 16 accompanying a rise In tem- smaller rechargeable batteries 10. 
perature of the rechargeable battery 10 on the device [00851 TTierechargeablebattery l Ointtils embodi- 
sidecari atsobe detected, mentis a lithium ion rechargeable battery in which ttie 
[0082] The connection piece 11 , tiie cover cap 15, • positive electrode Input and butput temnlnal 25 Is- used 
the positive terminal plate 4, and ttie temperature sens- 45 for the sealing assembly and the cell case 26 for the 
Ing terrnlnal plate 6 in ttie circuit protected cell negative elecfrode Input and output terminal, but It 
described above are made from a nfckekcopper alloy, should go wittiout saying that a rechargeable battery in 
so ttiat there is better compatibility to joining by spider- which the negative ela^ode Is oh tiie sealing assembly 
ing. 'spot welding, and so fbrtti. For Instance, the conr side and the positive electrode on the ceil case side Is 
nection piece 11 rhay be joined to tfie posith« electrode 50 also acceptable, and that modifications rriay be made In 
Input and outputtenminal 25 ofthe rechargeable battery ttie connections. 

10 by spot welding or ultrasonic welding, and the leads [0088]. ; Next, a rechargeable battery equipped Wtth 
. 1la extending from botii ends of ttiis connection piece a battery protection circuit (circuit protected cell B) 

11 may be soldered to ttie conductor pattern of ttie dr- according to ttie second embodiment will be described, 
curl board 9. Even when a single member Is joined at ss The circuit protected cell B In ttie following embodiment 
different portions by different mettiods, a nickel-copper comprises a flat-shaped Jittilum Ion recharge^le bat- 
alloy Is cbmpat&le wfth botti of ttie joining methods, tery as shown In Figures lAand IB, and a circuit board 
allowing a good joint to be obtained. Similarly, witti tiie . 1 09 which constitutes a protection circuit ttiat protects 
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against overcharging, ovarcfechargfng, and 80- forth, 
which Is IntegrHlly attached to the battery as shown In 
Rgures 9A, 9B, and 9C. 

[OOST] In Rgures 8A to 9C, the circuit protected cell 
B according to this embodiment has a positive terminal 
plate 1 04, a negative terminal plate 1 05, and a temper- 
ature sensing terminal plate 1 06 exposed on the outside 
of one end thensof, and everything other than this termi- 
nal portion is covered by an upper insulation board 1 13, 
a lower insulation board 11 4, and an. Insulating label 
107. Inside, the rechargeable battery 10 and a circuit 
board 109 that constitutes a battery protecdon circuit 
are Integrally Incorporated. 

[0088] . figCJrs 1 0 Is an exploded view of the internal 
structure of the circuit protected cell B. On the sealing 
assembly side of the rechargeable battery 10 (struc- 
tured as a lithium Ion rechargeable battery) are dis- 
posed a connection piece 111 Joined to the positive 
electrode Input and output teirnlnai (protrudlr^gtarTnlnal) 
25 of this rechargeable battery 10; a spacer 1 12 that Is 
disposed on the rechargeable battery 10 and provides a 
seat for the drcuit board 109; a circuit board - 109 that 
constitutes the battery protection circuit and has formed 
on it the positive tenninal plate 104, the negiatiye termi- 
nal plate 106, and the temperature-sensing temiln^ 
plate 106; and the upper Insulation board 1 13 that Insu- 
lates and covers this drcult board 109 from above. Ori 
the bottom side of the rechargeable bittery 10 there are 
disposed a lead plate 110 that is joined to the bottom 
surface of the rechargeabfe battery 1 0 arid has a pair of 

: leefds 1 1 0a extending to the sealing assembly side, and 
the lower Insulation board 114 that Insulates and covers 
the bottom of the rechargeablo battery 10. 
[0089] As shown In Figure 1 1 , the connection piece 
111, which Is fohned with a box section, consists of a 

' base, 111b. and. leads 1 1 Ta. The base 1 1 1 b Is Joined to 
the ppslth^ electrode Input and output terminal 25 of the 
rechargeable battery 10. As shown In Rgure 12. the 
lead plate 1 1 0^ which Is also tontied with a box section, 
consists of a base 110b and a pair of leads 110a. The 
base 11X)b Is joined, to the bottom surface, of the ceil 

. case 26 of the rechargeable battery 1 0 as ahowin In Fig- 
ure 1 0. The pair of leads 1 1 0a extend along the sides of 
the cell case 26 toward the sealing assembly. 
[0090] The spacer 1 12, which Is formed as shown 
In Rgures ISA to 13C, is attached on the sealing 
assembly side of the rechargeable battery 1 0. As shown 
In Rgure 13C a positioning lug 1 37 that mates with the 
positive electrode Input and output termihal 25 of the 
rechargeable battery 10, and insertion lugs 140that are 
Inserted into recesses on the sealing assembly side of 
the rechargeable battery 10 are fomied on the under- 
side of the sjpacer 112, and these lugs are used to fit 
and position the spacer 1 12 on the rechargeable battery 
. 1 0. TTils spacer 1 12 is coated with a U.V adhesive agent, 
fitted on the sealing, assembly side of the rechargeable 
battery 1 0, and fixed on the rechargeable battery 10 by 
curing the UV adhesive by ultraviolet Inadlation. A con- 



nection piece hole 138 is made In the spacer 112, and 
the leads 111a of the connection piece 1 1 1 Joined to the 
positive electrode input and output terminal 25 are 
passed through this corHiectlon piece hole 138. This 

5 spacer 1 12 forms a fkt seat away from tha rachargea- 
bie battery 10, and recesses 136, for accommodating 
the electrorilc parts mounted oh the circuit t>oard 109 
are fomried in this seat Therefore, when the circuit 
board 109 Is placed on the seat of the spacer 112, the 

to electronicparts fitfritothe recesses 136, and the circuit 
board 1 09 Is stacked up on the rechargeable battery to 
only In the thickness of Its substrate, which, minimizes 
the Increase In volume caused by provkflng the battery 
protection circuit. 

IS ' I0O91] Figure 14A shows the structure on the front 
of the ciroult board 109, while Rgure 14B shows the 
structure on the back of the circuit board 109. The bat- 
tery protection clniutt shown In Rgure 15 is formed on 
the cirourt board 109. As shown In Figure 14B, the bat- 

20 tery protection circuit is formed on the back of the circuit 
board 109, and as shown in Rgure 1 4A, on the front are 
torrfied the positive temnlnal plate 1 04, the negative ter- 
minal plate 1 05, the temperature sensing terminal plate 
106, oonnectton piece conductor patterns 115a and 
■2S- ' 1 1 5.b tor connecting the connection piece 1 1 1 , and lead 
plate, conductor patterns 1 16a and l.isb forconnectihg 
the lead plate 1 io. The circuit patterns formed on the 
two sides are connected by throujgh holes 130 where 
required. The |;^ir of leads 1 1 la of the connection piece 
. 30 1 11 are passed through lead holes 120 formed In this 
droult board 1 09, and the Leads 1 1 1 a are bent over and 
soldered on the connection piece conductor patterns 
1 15a and 1 15b, respectively The pair of leads 1 10a of 
the lead plate 110 are passed Into lead plate notches 

35 129 fomied at both ends of the ciroult board 109, and 
arie bent over aiid soldered on lead plate conductor pat^ 
tems 1 16a and 1 i 6b. This soldering of the respectivs 
pairs of leads 111a and 110a of the connection piece 
1 1 1 and lead plate 1 10 fixes the circuit board 1 09 on the 

40 spacer 112. 

[0092] . The battery protection ciroult shoWn In Rg- 
ure 15 1? equipped with a main control circuit IC 121 for 
protecting the rechargeable battery 10 against over* 
charging, bverdlscharping, and excessive current. 

45 When voltage lndk?ating a state of overcharging, over- 
. discharging, or excesshre current Is detected, an FET (a 
switching element) Incorporated In the IC Is turned off 
and kept off by hysteresis until a specific release voltage 
is detected, and this input and output tenmlnals of the 

50 rechargeable battery 10 are cut off to protect the 
recha^ieabie battery 10 from overcharging, overdls- 
charging, and excessive current. While the Input and 
output terminals are cut off due to overcharging, it is 
possible for power 10 flow.in the discharge direction, and , 

55 while the input and output circuits are cut off. doe to 
overdischarging, it is possible for power tp flow In the 
charge direction. A sub-control circuit IC 122 for protect- 
. tng the rechargeable battery 10 from overcharging Is 



12 

BNS0OCID.<EP ^10B3t7BAlJ^> 



23 



EP 1 093 178 A1 



24 



provided in addition to the main control circuit IC 121. 
During normal operation, the suli-control drcult IC 122 
keeps the Input and output circuits on by turning on a 
power MOSFET 123 conhe|Cted In aeries witii the input 
and output circuits. If, the operation to prevent over- 5 
charging Is not performed due to a malfunction in the 
main control circuit IC 1 2i , the sub-control circuit IC 1 22 
senses how liar the overcharging has proflressed, turns 
off the power MOSFET 1 23 to cut off the input and out- 
put drcuits, keeps it off by hysteresis until a spiecific. la. 
release voltage is detected, endprevents damage to the 
rechargeable battery 10 by overcharging. With this 
structure, the rechargeable battery 10 is protected 
redundantly from overcharging, whteh allows the 
rechargeable battery 1 0 which would be damaged par- is 
ticulariy badly by' overcharging to be protected by the 
battery protectran circuit Therefore, it Is possible to 
eliminate the PTC element or cuneht cut-off vent ttrat 
used to be provided in a cell in order to protect the cell,. . 
and this structure is a f^rable means tor protection In 20 
the case of a small, thin rechargeable battery 10 as In 
this embodiment. More specifically, with a small, thin 
cell, It is difficult to find enough space to provide a PTC ^ 
elemerit or current cut-off vent, and If one is provided it 
reduces the volume of the positive and negative elec- 
trodes that serve as the elements for electronriotive 
force, and the cell capacity has to be reduced and cell 
performance compromised, but this problem is elimi- 
nated with the structure in this embodiment Also, If a 

♦ PTC element is used as part of the battery protection 30 
^circuit, it will take up more of the space in the battery 
prutection circniit and make.it difficult to produce a small 
cell, but the battery protection circuit of the present 

. structure does not need to make use of a PTC elerpent 
[0093] As shown In Figure 1 4A. the positive termi- 35 
nal plate 104 is joined on a positive terminal conductor 
pattern 104a formed on the. front of the clicult board 

• 109, the negative terminal plate 105 Is joined on a neg- 
ative tennlnal conductor patlem 1 06a. and the temper- 
ature sensing temninal plate . 1 06 is Joined on a 40 
tempiarBture sensing termlrial conductor pattern 1Q6a. 
These terminals have superior electroconduclivlly, Join-* 
ability, and con'osion resistance because they are made 
from a sheet of copper-nickel alloy, a dad material conrv 
prising a sheet of copper-nickel alloy and stainless 45 
steel, or the like. TTie terminals need not be Joined as 
sheets, and the vailous conductor patterns can Instead 
themselves be utilized directly as terrnlnals. 

[0094] As described above, the result of mounting 
the spacer 112 and the circuit board 109 on the so 
rechargeable battery 10 is that the rechargeable battery 
10 is connected to the battery protection circuit formed 
on the cincuit.board 1 09, as shown in the drciiit diagram 
in Rgure 15. The Input and output of the rechargeable 
battery 10 go through this battery protection circuit, ss 
resulting In a circuit protected cell E as shown In Rgure 
16. This circuit protected cell E can be housed In a iovwer " 
case 141 having formed In it a positive tenminal window 



1 04b, a negative temninal window 1 05b, and a tempera- 
ture sensing terminal window 106b as shown In Rgure 
16,. and when the lower case 141 Is closed with an .. 
upper case 142, the resulting conflgurBtion Is a battery - 
pack.' 

[0095] The circuit protected cell E Is subjected to 
the processing described below in order to obtain the 
configuration of the circuit protected cell illustrated in 
Figures 9A to 9C. Just as shown In Rgura 10, the ypper 
Insulaliori board 113 is disposed on top of the drcult 
board 109, the lower insulattoh board 114 is disposed ' 
on the bottom of the rechargeable battery 10. and the 
insulating label 107 covers the entire side peripheral . 
surtac^nncluding the area around the upper Insulation 
board i 13 and the lower insulation board 1 14, resulting 
in the same configuration as the circuit protected cell 
Illustrated in Rgures 9A to 9C. 
[0096] As shown In Rgures 17A, 17B, and 17C, the 
upper Insulation board 113 has fonned In it a positive 
terminal window 1 04c at a location con'esponcing to the 
poslth^e tennlnal plate 104 provided to the circuit board 
1 09, a negative temninal window 1 05c at a location <»r- 
responding to the negative terminal plate 105, and a 
temperature sensing terminal window 1 06c at &tocaitlon 
conesponding to the temperature ser^ising temninal 
plate 105, arouipid which Is formed a step 143 covering 
the ec^ of the Insulatihg label 107. As shown in Rg- 
ures 18A, 18B, and 18C, a lead groove 144 for accom- 
modating the lead plate tlO is formed on the inner 
surface side of the lower Insulation board 114, and a 
curved surfaise matohing the shape of the bottom sur- 
face of the rechargeable battery 10 is fonmed arourid 
this. As shown In Rgune 18C, a step 145 covering the 
edge of the insulatlrig label 107 is formed around the 
outer periphery. y 'v 

[0097] The Insulating 1^1 1 07 Is formed by apply- 
ing an adheshfs to a heat-ehrinkable^heet At the sanrte 
time it is stuck onto the vaiious consfltuent members, it 
is heat-shrunk so as to cover these members^ tiiereby 
integrating the parts. A design can be printed on the 
surfoce of this insulating, label 107, which allows the . 
outor shell to have, an attracthre appearance and also 
altows usage instructions, wamlngs, or the like to be 
Indteated. 

[0098] . As shown in Rgures 9A to 9C, with a 
rechargeable battery equipped with e battery protection 
circuit structured as above, the battery protection drcult 
. can. be housed internally merely by extending the height 
of ttie rechargeable battiery 10 a small amount, - and 
when this cell is instaOed In a device, rellablFity is higher, 
since the rechargeable battery itself has a battery pro- 
tection function. Also, the positive terminal 1 04, the neg- 
ative temninal 105, and the . temperature sensing 
tennlnal 1 08 are disposed asymmetrically to the left and 
right on the top, which prevento the cell from being 
installed badcwards in the devtce.^ 
[0099] The main application for the ftet-shaped 
rechargeable battery 10 is as a power source for small, 
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portable electronic devices, and Increasing the thick- - 
nses sacrifices the. advantages of the flat shape, but 
with the present structure, a battery protection drcuit 
can be provided without increasing the thlclchess of the 
rechargeable battery 10, wtth the final, configuration 
being not a battery pack, but a smaiier, more lightweight 
rechargeable battery equipped with a battery protection 
circuit, which helps make compact portable electronic 
devices smaller and more lightweight, 
[diOO] ' A thsnmistor 124 Is connected to the temper- 
ature sensing terminal 106, and this themfiistor 124 Is 
disposed at a tocatlorvclose to the main control circuit IC 
121 of the circuit board 109 toward the rechargeable 
battery 10. The themi.istor 124 varies its resistance by. 
reacting to the temperature of the rechargeable battery 
. 1 0 and the main control drcuit IC 1 21 , so when it is con- 
nected to the temperature sensing terminal plate 106 
with the device in which this rechargeable battery 
equipped witii a battery protection drcuit Is used/ the 
temperature Is monitored to deal with any abnomial 
increases in temperature. 

[01O1] . Next, the rechargeable battery equipped 
with a battery protection drcuit (circuit protected ceil C) 
according to the third embocfiment will be described. 
[0102] In f=lgure 19/ the: drcuit protected cell C- 
according to this embodlnient has a positive tennlif^ 

204, a negative terminal 205, and a temperature ssnsr 
ing tenninal20B exposed to the outside at one end, and 
other than th^se terminal portions, everything is cov- 
ere;d by en upper Irisuiating holder 21 3, .a lower insuiat- 
liig holder 214, and ah insufating sheet 207; Inside of 
whteh.the rechargeable battery 10 and the circuit board 
209 on which the battery protection circuit is fbnned are 
integrally incorporated. 

(0103] Rgune 20 is an exploded view of the Iriternal 
structure of the drcuit protected cell C. On the sealing 
assembly; side of the recharge^le battery 10 (struc- 
tured as a llthiuhri ion rechargeable battery) are dis- 
posed a connectk>n piece 211 Joined to the positive 
electrode input and output terminal (protruding terminal) 
25 of the rechargeable battery 10; a spacer 212 that is 
disposed on the rechargeable battery 10 and provides a 
seat for the drcuit board 209; a circuit board 209 that 
constitutes the battery protedlon circuit and has fonned 
on It the positive terminal 204, the negative tenninal 

205, and the temperature sensing terminal 206; and the 
upper insulation board 21 3 that insulates and covers the 
top side. On the bottom skJe of the rechargeable battery 
10 are disposed a pair of lefad plates 210 whose leases 
21 Ob are Joined to the bottom surface of the rediargea- 
bte battery 1 0 and whose leads 21 Oa extend to the seal- 
ing assembly iside, and the lower insulatton board 214 
that insulates and covers the bottom side. 

[0104] the base 21 1 b of tiie L-sheped connection 
. piece 21 1 is Joined to the positive electrode input and 
output temiinai 25 of the rechargeable battery 10. The 
.bases 210b of the pair of lead plates 210 are joined to 
the bottom surface of the cell case 26, and the pair of 



leads 210a jBxtend along the sides of. the. celt case 126 
toward the sealing a8semk}ly. . 
[0105] The spacer 212, which Is fbnned as shown 
in Rgures 21 A to 210, is attached on tiie sealing 
assemtsiy side of the rechargeabie battery 1 0. As' shown 
in Rgure 21 B, a pair of positioning lugs 237 that hit the 
long side surfaces of the rectahgulariy fbmied positive 
electrode input and output tenninal 26 are formed on 
the underskia (the rechargeable battery 10 side) of the 
spacer 212, and these are disposed on the sealing 
assembly so as to mate with the positive electrode Input 
and output temfilnal. 25, the result of wfhfch ts, that the 
spacer 212 is positioned to fit over the rechargeable bat- 
tery 10, and insulation from ttie cell .case 26 serving as 
tiie negative electrode is Inrtproved. 
IP106] A connection piece hole 238 between tiie 
pair of positioning lugs 337 allows the lead 2Ha of tiie 
connection piece 211 joined to the positive electrode 
input and output tenninal 25 to be passed through to tiie 
top surfece. The spacer 21 2 forms a seat insulated from: 
tiie rechargeable battery 10, and In thls seat are fonned 
openings 236a and 236b tiiat accommodate the elec- 
tronic parts mounted on tiie sealing assembly side of 
tiie circuit board 209. When ttie circuit board 209 is 
placed onthis seat, the. electronic parts mounted on tiie 
sealing adscanbly side fit into ttie openings 236a and 
236b, so the circuit board 209 is stacked up on tiie* 
rechargeable battery 10 only In a height equal to the 
tiiickhess of Its substrate and the thickness of the 
spacer 212, which mlnlmtees the increase In height 
caused by providing the battel^ protection cirpuit 
[01 07] Rgures 22A and 22B show In see-through 
fashion the conductor pattems formed on the front and 
back of the circuit board 209 and the electronic parts 
mounted tifiereon. In which tiie battery protection circuit 
and input and output drcutts shown in Rgure 23 are 
formed on a substrate. As shown in Rgure 22B. a bat- 
tery protection cin^uit in whfch IC parts 221 and 222 andj 
chip parts 226 are mounted is formed on tiie back of tile 
circuit board 209. As shown In Rgure 22A. on the front 
are formedtiie positive terminal 204^ tiie negative termi- 
nal 205. tiie temperature sensing terminal 206, a con- 
nection piece conductor pattern 215 for connecting the 
connection piece 211, and lead plate conductor pat- 
tems 216a and 216b for conheptlngtiie lead plates 210. 
The drcuit patterns fbmned on the two sides are con- 
nected by tiirough holes 230 where required. 
{0108] The leads 211a of the connection piece 211 
are passed through lead holes 220 fomied In this circuit 
board 209, and the leads 211a are bent over and sol- 
dered on tiie connection piece conductor pattern 215. 
The leads 21.0a of tiie pair of lead plates 21 0 are passed 
into lead plate notches 229 formed at botii ends of the 
drcuit board 209, and are bent over and soldered on tiie 
lead plate conductor pattems 216a and 216b. This sol* 
daring of the connection piece 21 1 and lead plates 210 
fixes the drcuit board 209 oh the spacer 21 2. 
P109] The battery protection clncuit. shown in Rg^ 
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uro 23 te equipped with the main control circuit 221 for 
protecting the rechargeable battery 10 against over- 
charging, overdlscharglng, and ttccesstve • cunrsnt 
When voltage indicating a state of overcharging, over- 
dlischarglng^ or excessive cunnant is detected, a switch- 5 
ihg device incorporated In the IC'ls turned off and Icept 
off by hysteresis until a specific release voltage is 
detected, and the Input and output circuits of the 
rechargeable battery 10 are cut off to protect the 
rechargeable battery. 10 from overcharging, oveidls- w 
charging, and excessive cument. While the Input and 
output cixuits are cut off due to overcharging, It is pos^ 
sible for powerlo flow in the discharge direction, and 
while the Input and output circuits are cut off due to 
overdischarglng, It Is possible for power to flow In the. is 
charge direction, A sub-control circuit iC 2221br protect- 
ing the rechargeable battery 10 from overcharging is 
provided In addition to the main control. circuit IC 221. 
During nonrrial operation, the 8Ub<:omrol circuit IC 222 
keeps the input and output circuits on by tumlng on a 217 
switching device incorporated Intp tfie IC, If the opera- 
tion to prevent overcharging is not perfomried due to a 
malfunction in the main control clnDuit iC 221, the sub- 
contro) circuit IC 222 senses how mr the overcharging 
has progressed, turns off the switching device to cut off 2$ 
the Input and output circuits, I<eep8 It off by hysteresis . 
until a specific release voltage is detected, and prevents 
damage to the rechargeable battery 10 by overcharg- 
ing. With this structure, the rechargeable battery 1 0 Is 
protected redundantly from overcharging, which allows 30 
the rechaiigeabie battery 10 which would be damaged 
particularly badly by overcharging to be protected by the 
battery protection circuit Therefore, it is possible to 
eliminate the PTC element or cun-ent cut-off vent that 
Ujsed to be provided in a cell in order to protect the cell. 35 
and this structure Is a favorable means for protection In 
the case of a small, thin rechargeable battery 10 as In 
this embodiment More specifically, with a small, thin 
cell, It Is difficult to find enough space to provide a PTC 
element or current cut-^ff vent, and if one Is provided it 40 
reduces the volume. of the positive and negative elec- . 
irodes that servie as ttie elements for electromotive 
force, and the cell capacity has to be reduced and cell 
performance compromised, but this problem Is elimi- 
nated with, the structure in this embodiment Also, \t b 45 
PTC element is used as part of the battery protection 
circuit, It will take up. more of the space Iri the battery 
protection circuit and make it difficult to produce a srriall 
cell, but the battery protection circuit of the present 
structure does not need to make use of a F^C element so 
[01101 With the circuit board 209 on.whfch this bat- 
tery protection circuit Is formed, as shown in Rgure 22B, 
a main ground pattern 21 9 connected via through holes , . 
230 from the lead plate conductor pattem 216b to which 
one of the pair of lead plates 210 Is connected is not 55 
directly connected to a sub-ground pattem 218 con- 
nected via the through holes 230 from the lead plate . . 
conductor pattem 216a to which the other lead plate 



210 is connected. This circuit stmcturo avoids the for- 
mation of a closed circuit in which the pair of lead plates 
21 0 whose bases 21 Ob are Joined to the cell case 26 are 
linked by the conductor pattem on the circuit board 209. 
If a dosed circuit is forrhed, the ceB wli be more suscep- 
tible to noise arid the like from the devfce In whteh ft Is 
used, but malfunction due to noise or the like can be 
prevented by employing the above structure In whk:h no 
closed circuit Is formed.; 

[0111] As shown In Figure 22A, the positive termi- 
nal 204 Is joined on a positive tenininal conductor pat- 
tem 204a fomned on the front of the drcoit board 209, 
the negative temninal 205 is joined on a negative tenni- 
nal conductor pattem. 205a, and the temperature sens-, 
ing tennlnal 206 Is joined on a temperBture sensing 
tenrilnal conductor pattem 206a, These temnlnals have 
superior eiectrbconductivily, jolnabllity, and corrosion 
resistance because they are made from a sheet of cop- 
per-nickel alloy, a clad material compiising a sheet of 
copper-ntekel alloy arid stainless isteel, or the like. The 
tennlnals need not be joined as sheets, and the various 
conductor patterris can instead be metal plated ahd uti- 
lized dfrectly as terminals, 

(0112] After the circuit board 209 has - been 
attached ae above to. the rsohargeabie battery 10, as 
shown In Rgure 20 the upper Insulating hoMer 213 Is 
disposed oh top of the drcult bpard.209, the lower insu- 
lating holder 214 Is disposed on the bottom of the 
rechargeable battery 10, and the Insulating label 207 
covers the entire side peripheral surface, including the 
area around the upper insulation h6ld^r 213 and the 
lower Insulatfon holder 214, thereby completing the cir- 
cuit protected cell C configured as shown in Figure 19. 
[Oil 3] As shown In Figure 20, the upper insulating 
holder 213 has formed In It a positive tenninal window 
204c at a location coriiesppndlng.to the positive terminal 
204 provided to the circuit board 209, a negative terml- 
rial window 205c at a location corresponding to the neg- 
ative tertfninal 205, and a temperature sensing temiinal 
window 206c at a location corresponding to the temper- 
ature sensing terminal 206, arpiind whbh Is fonned a 
step 243 covering the edge of the Insulating label 207, 
As shown In Figure 20, lead grooves 241 for accommo- 
dating, the lead plate 210 are formed on the Inner sur- 
face sides of the u|3per Insulating holder 213 and the 
lower insulating holder 21 4. 

[0114] The uppeir Insulating holder 213 and the 
tower insulating holder214 can respectively be modified 
as shown in Rgures 24A to 24E and Rgures 25A to- 
25E. That Is, they can be open at tocations con-espond- 
Ing to the lead plates 210, and be divided Into exten- 
sions 213b and 214a, respectively, whteh affords a 
reduction In ttie width of the upper insulating holder 213 
and lower insulating holder ^14. and altows the overall 
size to be smaller. Also, If linking notches 213b and 
214b that fit together are provided at the abutting distal 
ends of the extensions 21 3a and 214a, respectively, 
then the upper Insulating holder 21 3 and the lower Insu- 
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lating. holder 214 will be securely Dnked together. Fur- 
thermore, the upper insulating holder 21 3 and the lower 
insulating holder 21 4 can be eecurely linked together by' 
providing tabs 248 and openings 249 that fit togather to 
the linking notchea2t3b and 214b, resjptectivety, so that 
the upper insulating holder 21 3 and the lower insulating 
holder214can be engaged. 

[0115] . If, as shown In Rgum 20, covering compo- 
nents 244 that cover the upper and lower parts of the 
long side surfaces of the rechargeable battery 10 are 
formed on the upper Insulating holder 21 3 and the lower 
Insulating holder214. it will be easierto fit these holders 
onto the rechargeable battery 1 0 and easier to wrap the 
insulatirtg sheet 207 around It. These coverlrig compo- 
nerits 244 cari,als6 be provided in the structures shown 
In Rgures 24A to 24E and Rgures 25A to 25E, and 
since the side surfaces of the rechargeable battery 10 
are not eritirely covered, there will be room for the cell 
case 26 to expand, whteh minimizes changes in the 
overall thickness in the event that swelDngshould occur. 
The rechargeable battery 10 generates through 
hgh'temperature discharge In a fully charged state or 
repeated charging ^nd discharging, and the rhechani- 
cally weak middle section of the cell case 26 has a ten- 
dency to swell, but since this swelling Is absorbed withih 
the thickriess of the covering components 244, the 
adverse effects caused by changes in the thk^kn.ess of 
the rechargeable battery 10 are avoided. 
[01 1 6] After the upper Insulating holder 21 3 and the 
lower insulating holder 214 have b^en attached to the 
rechargeable battery 10 as above^ the insulating sheet 
^07 is stuck to the peripheral side surface from the step 
243 of the upper insulating holder 213 and below, the 
irisuiating sheet 207 is fomned by applying an adhesive 
to a heat-shrinkable sheet. At the same time itis stuck 
onto the various constituent members, it is heat-«hrunk 
so as to cover these members, thereby kitegreting the 
parts; A design can be printed on the surface of this 
insulating label 207, which allows the outer shell to have 
an attractive appearance and also allows usage instruc- 
tions, warnings,.orthe like to be indlcaited. 
[0117] As shown in Figure 19, with a rechargeable 
. battery equipped with a battery protection circuit struc- 
tured as above, the battery protection drcuit can be 
housed iriternally merely by extending the height of the 
rechargeable battery 10 a small amount, and when this 
cell is Installed In a devtoe, reliability Is higher since the 
rechargeable battery Itself has el battery protection func- 
tton. Also, the positive terminal 204, the negative termi- 
nal 205, and the temperature sensing temiinal 206 are 
disposed asymmetrically to the left and right on the top, 
whkii prevents the cetl frpm tielng Installed backwards 
In the device. ' • 

[0118] the rechargeable battery 10 In this embodV 
menl has been described, as one example, as a lithium 
ion rschargeable battery in which tha positive electrode 
Input and output temiinal 25 Is used for the sealing 
assembly and the cell case 26 forthe negathre electrode 



input and output termlnEii, but it 'should go without say- 
ing that a rechargeable battery In whk:h the negative 
. electrode is on the sealing assembly side and the posi- 
tive electrode on the cell case skte is also acceptable, 
and that modifications nray be made in tha cbnnectjions. 
[0119] Nexi a rechargeable battery , equipped with 
a battery protection circuit (drcuit protected cell D) 
according to a fourth embodiment will be described. 
{0120] . In Rgure 26, the circuit protected cejl D 
accorcflng to this embodiment is such that the recharge- 
able battery 10 and a circuit board 309 on which a bat- 
tery protection circuit is formed are housed in ah outer 
case 307 formed by resin molding, and a positive termi- 
nal 3Cf4, -a-negative terminal 305, and a temperature 
sensing temiinal 306 are exposed to the outside at one 
end. 

IP121] Figure 27 is an exploded view of the internal 
stmcture of the circuit protected cell D. On this sealing 
assembly . side of the rechargeable battery 10 (struc- 
tured as a lithium Ion rechargeable battery), are cfis- 
posed a connection piece 311 Joined to the positive 
electrode Input and output terminal (protrtiding terminal) 
25 of this rechargeable battery 10; a spacer312 that is 
disposed on the.rechargeable battery 1 0 and provides a 
seat fbr the: circuit board 309; and a drcuit board 309 
that constitutes tiie battery protection circuit and has 
fonned on It the positive terminal 304, the negative ter- 
minal 306, and ttie temperature sensing temiinal 306. 
On the bottom side of the rechargeable battery 1 0 there 
is cfisposed a lead plate 31.0 whose base 310b is }6ined 
to the bottom surfiace of the rechargeable battery 10 
and whose lead 310a extends tb the sealing assembly 
side. 

[0122] The base 311b of the L-shaped connection 
piece 311 is joined to the bottom surface of the 
rechargeable battery 10. The base 310b of the lead 
plate 31 0 is joined to the bottom surface of tha cell case 
26, and tiie lead 310a extends along the side of the cell 
case 26 toward the sealing assembly. 
[0123] The spacer.312. whfch is formed as shown 
in Rgures 28A ta 2BC. is attached on ttie sealing 
assembly side of the rechargeable battery 1 0. As ^own 
in Rgure 28B, a pair of positioning lugs 337 that hit the 
tong side surfaces of the rectangularly fonned positive 
45 electrode input and output temninal 25 are forrned on 
. the underside (tiie rechargeable battery 10 side) of tiie 
spacer 312, and these are disposed on the sealing 
assembly 80 as to mate with the positive electrode input 
and output terminal 25, tiie result of which is that the 
50 spacer 31 2 Is positioned to fit overthe rechargeable bat- 
tery 10, 

[0124] A connection piece hole 338 between tiie 
pair of positioning lugs 337 allows the lead 311a of the 
connection piece 311 Joined to the posith/e electrode. 
55 input and output terminal 25 to be passed through to the 
top surface. The spacer 31 2 forms a seat insulated from 
the rechargeable battery 1 0, and In this seat are formed 
openings 336a and 336b that accommodate tiie elec- 
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tronic parte mounted on the sealing assembly side of 
the dncuit fc>oard 309. When the circuit board 309 is 
placed on this seat, the electronic parts mounted on the 
sealing assembly side fit Into the openings ^6a and 
336b. so the circuit board 309 is stacked up on the .5 
rechargeable battery 10 only In a height equal to the ; 
thickness of Its substrate and the thldcness of the 
spacer 312, which minimizes the increase In height 
caused by providing the battery protection drcutt. 
[0125] Rgures 29A and 28B show In see-through 10 
f^hion the conductor, patterns formed on the front and 
back of the circuit board .309 and the electronic parts 
mounted thereon. In whteh the battery protection circuit 
and Input and output circuits shown In Rgure 23 are 
formed on a substrate. As s'hbwn.lD Rgure 2913, a bat- is 
tery protection circuit In which IC parts 221 and 222 and 
chip parts 326 are mounted Is formed oh the back of the 
circuit board 309. As shown In Rgure 29A, on the front 
are fonned the positive terminal 304, the negative termi- 
nal 305, the temperature sensing temninal 306, a con- 20 
necOon piece conductor pattern 315 for connecting the 
connection piece 311, and a lead plate conductor pat- 
tem 31 6 for connkting the lead plate 310. The drcult 
patterns formed on the two sides are .connected by 
through holes 330 whisre required. The lead.31 Ta of the . 2S 
connectton piece 31 1 la passed through a lead hole 320 
formed In this circuit board 309, and the. lead 311a is 
b6nt over and soldered on the connection piece con- 
ductor paOarn 31& The lead 31.0a of the lead plate 310 
is passed^into a lead plate notch 329 lomned atthe end ao 
^of the circuit board 309, and is bent over and soldered 
on the lead plate conductor pattern 31 6. This soldering 
of the connection piece 311 arid the lead plate 310 flx<9s 
the circuit board 309 on the spacer 312. 
[0126] As shown In Rgure 29A. the posith^e temni- 35 
nal 304 Is Joined on a positive tenfnlnal conductor pat- 
tern 304a fonned on the front of the drcult board 309, 
the negative terminal 305 is joined on a negative termi- 
hal conductor pattern 305a. and the temperature sens- 
ing temilnal 308 Is joined on a temperature sensing 40 
termlhat conductor pattern 306a.. These terminals have 
superior electroconducth/ity, Joinabinty. and cbirosion 
resistance because they are m ade from a sheet of cop- . 
per-ntekel altoy, a dad material comprising a sheet of 
copper-nickel alloy and stainless steel, or the like. The 45 
terminals need not be Joined as sheets, and the various 
conductor patterns can Instead be metal plated and uti- 
lized directly as terminals. 

[0127] Attaching the drcult board 309 to the 
rechargeable battery 1 0 as above forrns an Intermedin so 
ate unit 350 in whteh the.rechargeable battery 10 and 
the circuit board 309 are integrated, as shown In Rgure 
SOB, TTiis intermediate unit 350 Is sealed In an outer 
case 307 fomned as shown In Figures .31A- to 3m 
thereby completing the drcult protected cell D config- ss 
ured as shown ^n Rgure 26. . 
. [0128] In Figures 31 A to 31 D. a positiva terminal 
window 304c provMed at a location corresponding to 



the positive terminal 304 provided to the circuit board 
309, a negative terminal window 305c provided at a 
location corresponding to the negative temilnal 305, 
and a temperature sensing terminal window 306c pro- 
vided at a location corresponding to the temperature 
sensing tenninal 306 are made In the bottom of tfie 
outer case 307 formed In the shape of a bottomed box. 
Sealing pieces 3 1 3 are fonried at the open end for clos- 
ing the open end after the intermediate unit 350 has 
beeii put Inside. As shown In Rgure 31 0, the cross sec- 
tional shape of the outer case 307 is such that the.lnnar 
surtiace thereof Is formed In a substantially oval shape 
comespondlrig to the shape of the owai rechargie^e 
battery 10. and the outer shape Is rectangular with . 
rounded comers. The shape Is mbdffled so. that thia 
rechargeable battery 10 with its ovaT cross section can 
be fit snugly Inside the device. 
[0129] The sealing pieces 313 are bent inward by 
hot pressing, as shown In Figure 32B. after the interme- 
diaite unit 350 has been Inserted through the open end 
of the outer case 307 from the circuit board 309 side 
thereof in the state shown In Rgure 32A. Then, as 
shown in Rgure 32C, the opposing sealing pieces 313 
are fused/hiolded by beating and melting, whteh seals 
the Ihtermedlace unit 350 Inside tiie outer case 307. The 
ends of the sealing pieces 313 are fonned thteker .as 
shown In the figures, which fills In the gap between the 
opposing sealing pieces 313 when the resin is melted, 
and ensures that there is enough resin to provide ade- 
quate fusion strength. 

[0130] . The sealing pieces 313 can be fomned as 
shown in Rgures 33A to 33D In a comb shape such that 
the opposing pieces fit together. The opposing sealing 
pieces 313 are designed so that there will be a gap 
between them when they are bent overv.and this gap Is 
filled In by melting. To ensure tiiatthls gap is filled In and 
the pieces are securely fused, one or'both rows of the 
comb teeth 31 4 of the sealing pieces 313 can be Ibmied 
thteker than the other portions, which provides enough 
resin to be n>eited. 

[0131] This intemnediate unit 350 tiiat is housed In 
ttie outer case 307 may Dave variance in Its heightdue 
to dimensional error in the constltuerit elenrwnts tiiereof, 
assembly ent>r, or the like, and tills unit may be loose 
wfthln the outer case 307 if it fe srhaller than the sped- 
fied dimensions, but tiie molten resin can be allowed to 
penetrate into the Interior through the. gap between tiie ' 
outer case 307 and the IntermedlatB unit 350, whteh fills 
In the gaps that cause looseness and absort3s this 
dimensional variance, Also, as shown In Rgures 32Ato 
32C and Rgures 33A to 33D, If protmslons.318 are 
fonned on the Inside of the seafing pieces 313, any 
gaps will be filled In if the Intermediate unit 350 should 
be smaliertiian Its specified dimensions, and the height 
. will be reduced if It is larger than its spedfied dimen- 
sions, so variance in the dimensions of the Intermediate 
unit 350 can be absorbed even more effectively 
[0132] The open end of tiie outer case 307 can also 
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be sealed by forming extensions on the four sides 
around the periphery, and melting these by hot pressing 
so as to bring the outer case 307 to the specified height 
and close the open end With this sealing means, even 
If there should.be variance In the height of the Interme* 
dlate unit 350 as mentioned above, It can be absorbed 
In the sealing process. Spectflcaliy, If the intermediate 
unit 350 is taller than the specified height, pressure dur- 
ing hot pressing will be higher, so extra molten resin wiii 
flow into the gap between the outer case 307 and the 
Intermediate unit 350, and thie open end will be sealed 
with a thin resin layer. On the other hand,, if the interme- 
diate unit 350 is shorter than the specified height, the 
pressure during hot pressing will be lower, so the 
amount of molten resin that flows into the gap will be 
smaller, and the open end will be sealed with a thldc 
resin layer. 

[0133] As shown In Rgure 26, the circuit protected 
ceil D structured as above allows the bettejy protection 
circuit to be housed internally merely by extending the 
height of the rechargeable battery 10 a small amount 
When this circuit protected cell is installed In a device, 
the reliability of the power source is higher since the cell 
itself has a battery protection function. Also, the positive 
terminal 304, the riegatlve tenmlndi 305, arid the tem- 
perature sensing temninal 306 are disposed esymmetri- 
calty to the left and right on the top, which prevents the 
cell from i}eing Installed badcwards in the device. 
[0134] The main application for the fiat-shaped , 
rectiargeable battery 10 is as a power source for small, 
portable electronic devices, and increasing the thick- 
ness sacrifices the advantages: of the flat shape, but 
with the present stnjcture, a battery protection circuit 
can be provided without increasing the thicl<nes8 of the 
rechargeable battery 10, with the final configuration 
being riot a battery pack, but a smaller, more lightweight 
rechargedble battery equipped with a b^ery protection 
circuit, whteh helps make compact, portable electronic 
dBvk»s smaller and more lightweight 
[0135] TT>e rechargeable battery 10 in this embodi- 
mer^t was a lithium Ion rechargeable battery in which the 
positive electrode Input and output terminal 25; Is used 
for the sealing assembly and the cell case 26 for the 
negative electrode Input and output temninal, but It 
should go wltiiout saying that a rechargeable biattery In 
whk^h the negative electrode is on the sealing assembly 
side and the positive electrode on tine ceil case side is 
also acceptable, andthat modifications may be made In 
the connections. 

INDUSTRIAL APPUCABILITY ... 

[0136] As described above, with the present Inven- . 
tlon, a battery protection circuit Is an Integml part of a 
rechargeable battery so no battery pack structure need 
be provided, making It seem as though Just tiie battery 
Is being installed In the device. This conti^utes to 
redudiig tiie size and weight of devices that use a 



rechargeable lottery as their power source. Also, by 
increasing the performance of the battery protection cir- 
cuit, a rechargeable battery can be protected from over- 
charging, overdischarging, excessive current and so 
5 forth Without providlrig a PTC element or a cunrerit cut- 
off vent 80 the fundion of highly reliable battery protec- 
tion can be achieved in a more, compact size without 
decreasing the capacity of the rechargeable battery. 

10 Claims 

1. A rechargeable battery equipped with a battery pro- 
tection circuit for protecting tills rechaigeable bat- 
tery (1 0) from overcharging and oveniischargirig, 

IS ppmprising: 

' a cell case (26) nfiade of a bottomed cylindrical 
container, containing tiierein elements for elec- 
tromotive force (133); 
20 asealihg plate (132) for sealing an open end of 

said cell case (26); 

a protruding temilnal (25) provided Insulated 
from the cell case (26) on said sealing plate, 
said celt case and said protruding terminal 
25 being respectively assigned as a positive elec- 

trode and a negath/e electrode of the recharge- 
able battery (10); 

a connection piece (1 1 ) Joined to tiie protruding 
. tenjiinal (25), a circuit board (9) which Includes 

30 a pluraTity of Input and output terminals (4, 6) 

and constitutes a battery protection circuit, and 
to which, saw connection piece- (11) Is con- 
nected at a specific location, and a epacer (13) 
that keeps the circuit board (0) and ttie cell 

35 . case (26) apart, all of whk^h are disposed at 
one end on the side of the sealing plate of the 
cell case (26); and 

a cover cap (1 5) disposed so as to envelop the 
circuit board (9), the spacer (1 3), and the con- 

40 riection piece (1 1 j in a state In which said plu- 

rality of input and output tenninals on the circuit 
board (9) are exposed to tiie outskie, and at tiie 
same time to cover the peripheral part of tiie 
cell case (26), isald cover cap (15) belrig con- 

45. hected at a spedftek>catidnofthe circuit board 

W. 

2. A rechargeable battery equipped Witt) a battery pro- 
tection cincuft according to Claim 1, wherein tiie 

so cover cap (15) covens the entire surface of the 
peripheral part of the cell case (26). 

3. A.rschargeable battery equipped witii a battery pro- 
tectiori circuit abcordlng to. Claim 1, wherein said 

55 cover cap (1 5) is formed with at least one cutout 
(29) In tiie peripheral part thereof, said cutout being 
bent Inward to hit Jhe top of the cell case (26), and 
to form atleast one opening in the peripheral part of 
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the cover cap. 

4, A. rechargeable battery equipped With a battery pro- 
tection circuit according to Claim 1 , wherein the plu- 
rality of Input end. output tenrtnals (4, 6) provided s 
on the drcult board (9) are disposed asymmetrl- 

. cally. 

5. A rechargeable battery equipped with a battery pro- 
tection circuit according to Claim 1 , further compris- 1Q 
Ing a cover plate (1 4) arranged on an upper side of 
the circuit board <9) and fbmned with windows (18. 

i 9) that open overthe Input and outjput terminals (4» 
8). 

IS 

jB. A rechargeable battery equipped with a battery pro- 
tection drcuit according to Claim 5, wherein an IC 
(1 6) Is provided on a lower side of the circuit board 
(9), and a portion on the upper side of the circuit . 
board con^espondihg to the locaflon where the 10 2Q 
(16) is mounted is at least OA nvn away from the 
cover plate (14). 

7. A rechargeable battery equ^iped with a battery pro* . 
tection drcuit according to Claim i, wherein the 25 
connection piece (1 1 ) is disposed on the protruding 
tennlnal (25) of the rechargeable battery (10), and 
the undereide of the circuit board (9) is supported 

by this connection piece (11) alone or by. both the 
^ connecfioh piece (11) and the spacer (13). 36 

8. A rechargeable battery equipped with a battery pro* 
tection drcuit according to Claim 1 , wherein said 
spacer (13) te formed with positioning components 
(32a, 32b) for positioning the spacer (13) with 3S 
respect to the rechargeable battery (1 0). 

9. A rechargeable battery equipped with a battery pro- 
tection drcuit according to Claim 1 i wherein a cut- 
out.(29) is fbmned In the cover cap (15) while said 4o 
spacer (13) is formed with a notch (31 ) at a location 
con-espohding to said cutout in the cover cap. 

10. A rechargeable battery equipped wltti a battery pro- 
tection drcuit according to Claim 1, wherein an IC as 
(1 6) is provided on a lower side of the drcuit board 
(9), and a cohductor pattern connected to a grouhd 
potential Is fonned on an upper side of the drcuit 
board (9) at least at a location, on the backside of 
which said IC is disposed. so 

11. A rechargeable battery equipped with abattery pro- 
tection drcuit according to Claim 1, wherein an iC 
(16) and a themilstor (20) are formed on a lower 
side of the circuit board (9) In dose proximity to ss 
each ottier, and connected to an Identical conductor 
pattern (30) formed directly und^r the iC (16). 



12. A rechargeable battery equipped with a battery pro- 
tection circuit according to Claim 1, wherein the 
connection piece (11) Includes a portion ttiat Is 
Joined with the protruding terminal (26) and Is 
formed in a thidcness corresponding to the distance 
between the protruding terminal (26) and the circuit 
board (9), and connecting leads, fonned at. both 
ends of ttie connection piece that are connected to 
ttie drcuit board (9). 

13. A rechargeable battery equipped wltti a battery pro- 
tection circuit according to Clafrn 1. wherein the 
side peripheral surface of the rechargeable battery 
is covered wltti an electrically insulating sheet (7). 

14. A rechargeable battery equipped with a battery pro- 
tection circuit according to Claim 13, wherein an 
opening is fomned in the cover cap (15) and a per- 
forated line (33) sunx>undlng said.openlng Is formed 
in the sheet (7) at a location corresponding to said 
opening- 
is. A rechargeable battery equipped with a battery pro- 

. teiclion drcuit according to Claim 1 ..wherein at least 
one of the connection piece (11), ttte lnpiif and out- 
put terminals (4, 6). and ttie coyer ceip (15) Is 
formed from a nickel-copper alloy. 

16. A rechargeable battery equipped witti a battery pro- 
tection drcuit for protecting this rechargeable bat- 
tery (10) from overcharging and overdischarging, 
• comprising: 

a cell case (26) made of a bottorned cylindrical 
container, containing therein elements for elec- 
tromotive force (133); 

a sealing assembly for sealing an open end of 

said cell case (26); 

a protmcflng temiinal (25) provided Insulated 
from the cell case (26) on said sealing assem- 
bly, said cell case and said protruding temiinal 
being respedlvety ^gned as a positive elecr 
trode and a negattve electrode of the recharge- 
able battery; 

a connection piece (111) joined to said protrud- 
ing tennlnal (25). a drcuit board (1 09) on which 
a battery protection circuit is formed and on 
which a pluraRty of input and output tenninals 
are fonned, and a spacer (112) that forms a 
seat for the drcuit board (109) and keeps ttie 
■ circuit board (109) and ttie rechargeable bat- 
tery (10) apart, all of which are disposed at one 
end on the side of the sealing assembly of ttie. 
cell case (26); 

a. lead plate (110) joined to the cell case (26), 
said lead plate and said connection piece (1 1 1 ) 
being respectively connected at specific loca- 
tions of the circuit board (109) so that ttie 



.19 

BMSOOCID: <EP_:__lbfiai7aA1J> 



37 



EP 1093 178 A1 



38 



rechargeable battery (1 0) and the circuit board 
(1 09) ar^ Integrated, and the rechargeable bat- 
tery (10) and the battery protection drcuft are 
electrically connected, with the positive and 
negative electrodes of the rechargeable battery 
(1 0) being connected via the battery protection 
circuit to said respective input and output termi- 
nals of the circuit board: 
. an upper Insu fatten board (113) disposed oh 
the circuit board (1 09) with openings formed at 
locations corresponding to said Input and out- 
put temriinals; 

a lower Insiiladon board (114) disposed on a 
bottom surface of the cell case! (26); and 
an Insulating sheet (1 07) for covering the entire 
side peripheral surface of the cell case 
between peripheral edges of the upper Insula- 
tion board (1 1 3) and the lower Insulation board 
(114). 

17. A rechargeable battery equipped With a battery pro- 
tection circuit for protecting this rechargeable bat- 
tery (10) from overcharging and overdischarglng, 
comprising: 

a ceil case (26) made of a bottomed cylindrical 
container, containing therein elements for elec- 
tromotive force (133); 

a sealing assembly for sealing an open end of 
■ -said cell case (26); 

a protruding terminal (25) provided insulated 
from the cell case (26) on said sealing assem- 
. biy, said cell case and said protruding temnlnal 
being respectively assigned as a positive elec- 
trode and a negative electrode of the recharge- 
able battery; 

a connection piece (1 1 1) joined to said protrud- 
ing terntinal (25), a circuit board (1 09) on which 
a battery protection circuit Is fomried and on 
which a plurality of Input and output terminals 
ai^ fonned, and a spacer (112) that fonns ^ 
seat for the cincuit board (109) and keeps the 
circuit board (109) and the rechargeable bat- 
tery (1 0) apart, all of which are disposed at one 
end on the side of the sealing assembly of the 
cellcase (26); 

a lead plate (1 1 0) jolhjed to the ceil, case (26), 
said lead plate and said connection piece (1 11) 
being respectively connected at specific loca- 
tions of the circuit board (109) so ttiat the 
rechargeable battery (1 0) and the circuit board 
(1 09) are Integrated, and the rechargeable bat- 
tery (10) and thre battery protection drciiit are 
electrically connected, with the positive and 
negative electrodes of the rechargeable battery 
(10) being connected via the battery protection 
circuit to said respective input and output termi- 
. naJsof the circuit board, thereby constituting a 



rechargeable battery with a tjatkery protection 
circuit; and 

' ' a pack case (141 , 142) In wtiksh openings are . 
formed at locations conesponding to^eatd Input 
5 and output tennlnalB for accommodating 

therein said rechargeaiiHe battery witii the bat- 
tery protection circuit 

18. A rechargeable t>attery equipped with a battery pro- . 
10 tection circuit according to Claim 16, wherein the 

connection piece (fit) and ttie lead plate (110) 
have respective pairs of leads.(1 1 0a. 1 1 la) and are 

. connected to the circuit board (109) via said pairs of 

: feads. 

IS 

1 9. A rechargeable battery equipped with a battery pro- 
tection circuit according to Claim 1 6, wherein the 
plurafity of Input and output temninals (104, 106) 
provided on the circuit board (1 09) . are disposed 

20 asymmetrically. 

20. A rechargeable battery equipped wWi a battery pro- 
tection circuit according to Claim 16. wherein the 
Input and output tenrilhais are conductor pattems. 

25 (1 04a, 1 06a) formed on tiie circuit board (1 09). . 

21. A rechargeable battery equipped with a battery pro- 
tection circuit according to Claim 16, wherein tiie 
Input and output terminals comprise metal sheets 

a? (104, 106) Joined to conductor patterns (1p4a, 
106a) formed on the circuit board (109). 

22. A rechargeable battery equipped with a battery pro- 
tection oinsult according to Claim 16, wherein tiie 

35 spacer (112) is provided whh positioning compor 
nents for positioning the spacer with respect to the . 
rechargeable battery (10) and a housing csompo- 
nent tor the electronic parts mounted on the circuit 
board (109). 

40 

23. A rechargeable battery equipped with a battery pro^ 
tection circuit according to Claim 16, wherein the 
spacer (112) Is joined to the rech^eable battery 
(10) with an adhesive. 

45 , 

24. A rechargeable battery equipped with a battery pro- 
taction circuit according to Claim 16, wherein the 
insulating sheet (1 07) Is fonned from a material that 
is heat-shrlhkable and self-adhesive. 

50 

25. A recharge^le battery equipped witii a battery pro- 
tection circuit according to Claim 16, wherein the 
Insulating sheet (107) has a design on Its surbce. 

55 26.. A rechargeable battery equipped with a battery pro- 
tection circuit according to Claim 16, wherein steps 
(143, 145) are fbmned around ttie peripheral edges 
of the upper Insulation board (113) and the lower 
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insulation board (114), which and ocvered with the . 
Insulating sheet (107). 

27. A rcchargeeble battery equipped with a battery pro- 
tection circuit according to Claim 16, wherein said 
. lower insulation board (11 4) Is forrned with a recess 
for accommodating, the lead plate. (110) and a 
recess Into which the bottom of the cell case (2iB) 
fits. 

26. A rechargeable battery equpped with a battery pro- 
tection circuit according to Claim 16, wherein the 
battery protection cirtutt is equipped with a main 
control circuit (2^1) and a sub-control circuit (222) 
for redundantly protecting the rechargeable battery 
from ovencharglng. 

29. A rechargeable battery equipped with a battery pro- 
tection circuit according to Claim 16, wherein the 
battery protection circuit is oonflgursd as a drcuit 
with no PTC. 

30. A rechargeable battery equipped with a battery pro- 
tection circuit according to Clam 16, wherein no 
PTC Is provideHcL In the interior of the rechargeable 
battery (10). 

31. A rechargeable battery equipped with a battery pro- 
tection circuit according to Claim 16, wherein, no 

^ . current cut-off vent Is provided In the Interior of the 
rechargeable battery (10). 

\. . ■ • 

32. A rechargeable battery equipped with a battery pro- 
.tection circuit for protecting this rechargeable bat- 

' . tery (10) from overcharging and overdischarging, 
comprising: 

a ceB case (26) made of a bottomed cylindrical 
container, containing therein elements for elec- 
. tromotiveft>rce (133); 
a sealirtg assembly for sealing ah opdn end of 
said cefl case (26); 

a protruding terminal (25) provided insulated 
from the cell case (26) In the. middle of said 
sealing assembly, said cell case and said pro- 
truding terminal being respectively assigned as 
a posithre electrode and a negative electrode of 
the rechargeable betttery; 
a circuit board (209) disposed on the sealing 
assembly, on which are fomned a battery pro- 
tection circuit and a plurality of Input and output 
terrnlnals. (204, 206), the. protruding termlr^l 
(25) and the cell case (26) being connected to 
said Input and output temnlnals (204, 206) yta 
said battery protection circuit; 
an upper insulating holder (213) which, is dte- 
. posed at. one end on the side of the sealing 
. . assembly of the cell case and In which open; 
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ings are formed at locations corresponding to 
•the Input and output terminals (204, 206); 
a lower insulating, holder (21 4) disposed at the 
bottom of the rechargeable battery (10), said 

5 upper insulating holder and.sald loweMnsulat- 

ing holder respectively covering an upper and a 
lower parts of the rechargeable battery; and 
an Irisulating sheet (207) for covering the 
peripheral side surface of the rechargeable 

10 batfery. ^ 

33. A rechar^able battery equipped with a battery pro- 
tection drcuit for protecting this rechargeable bat- 
tery (1 0) from overcharging and overdischarging, 
15 comprising: 

a cell case (26) made of a bottomed cylindrical 
. container, containing therein elements for elec- 
tromotive force (133); 
20 a sealing assembly for sealing an open end of 

said cell case (26); 

a protruding tenninal (25) provided iiisulsiled 
from the cell case (26) In the middle of said 
sealing assembly, said cell case and said pro- 

25 trudlng terminal being re^edlvety assigned as 

a positive electrode and a negative electrode of 
the rechargeatfle battery; 
a conneciipn piece (211) joined to the protrud- 
ing tentilnal (25),' a circuit board (209) on which 

X a battery protection circuit and a plurality of 

input and output terminals (204, 205, 206) are 
fbrrried, and a spacer (212) that forms a eeat 
for the dncult board (209) and keeps the circuit 
board (209) and the rechargeable battery (10) 

35 iapart, all of which are disposed ^at one end on 

the side of the sealing assembly of tiie cell 
case (26); 

a lead plate (210) 'connected:tD the ceil case 
(26). said lead plate (21 0) and said connection 

40 • * ■ piece (211) being each connected at spedtic 
locations of the cirouit board. (209) so that the 
rechargeable battery (10) end the circuit board . 
(209) are Integrated, and the rechargeable bat- 
tery (1 0) and the battery . protection cirouit are 

45 electrically connected, virith the positive and 

negative electrodes of the rechargeable battery 
(1 P) being connected via the battery protection 
cirouit to the Input and output terminals (204, 
205); 

50 an upper Insuteting holder (213). disposed at 

one end on ttie side of ttie sealing assembly of 
tiie cell case (26), covering the tojj of ttie circuit 
board (209), and having openings formed at 
locations corresponding to the input fuid output. 

55 terminals; 

linking members fornied at ttie distal ends, of a 
pair of extensloris that extend frorii t>oth sides 
of said upper insulating holder toward the bot- 
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tbrti side of the cell case (26); 
a lower Insulating holder (214) disposed at the 
bottom end of the cell case (26),. covering the 
bottom (>f the cell case (26); 
linking members formed at the distal ends of a 
pair of extensions that extend from both sides 
of said lower insulating holder toward the side 
of the seating assembly of the cell case (26). 
the upper insulating holder (21 3) and tiie lower 
Insulating holder (214) being linked together 
via said linking members; and 
an insulating sheet (207) for covering the side 
peripheral surface of the rechargeable battery 
(10) including the side peiipherai parts of the 
upper insulating holder (213) and the lower 
insulating holder (21 4). 

34. A rechargeable battery equipped with a battery pro- 
tection circuit according to Claim 33, wherein the 
rechargeable battery (10) Is fomned In a flattened 
shape with an oval cross section, and the protrud- 
ing tennlnal (25) is fomied In an oval shape. 

35. A rechargeable tiattery equipped with a battery pro- . 
tection circuit according to Claim 33, wherein the 
sealing assembly. is formed with recesses, and the 
electronic parts mounted on one side of the circuit 
board (209) on the side of the sea6ng assembly are 
disposed at kications con^esppndlng .to said 

^ recesses In the sealing asserhbly. 

A rechargeable batteryequippedwith a battery pro- 
tection circuit according to Claim 33, wherein said 
spacer (21 2) isfomried with positioning components 
for positioning ttie spacer with respect to the 
• rechargeable battery (10) and the circuit board 
(209), and openings at k>catlons comespondlng to 
electronic parts mounted on the drciilt board (209). 

37. A rechargeable battery equipped with a battery pro- 
tection circuit according to Claim 36, wherein said 
positioning components are disposed in parallel Jn 
the lengthwise direction of ttie protruding terminal 
(25). 

38. A rechargeable battery equipped with a battery pro- 
tection circuit according to Claim 33, wherein the ' 
plurality of input and output temiinais (204, 205, . 
206) provided on the circuit board (209) are dis- 
posed aayrnmstricaily. 

39. A rechargeable'battery equipped wnhabatterypro- 
. tection circuit according to Claim 33, wherein a step 
tor determining the covering posittoh of the Insulat- 
ing sheet (207) is formed around the side periphery 
of the upper Insulating holder (21 3). 

40. A rechargeable battery equipped v/lth a battery pro- 



tection circuit according to Clahi 33,. whereiri cover- 
ing components (244) that cover the short side 
surface and part of the long side sijrface of the 
rechargeable battery (10) fonned In a flattened 
5 shape, are formed for the upper insulating holder 
(213) and the lower Insulating holder (21 4.) 

41 . A rechargealMe battery equipped with a battery pro- 
tection (Circuit according to Claim 33, wherein the 
10 . upper insulating holder (21 3) and the lower Insulat- 
ing holder (21 4) have tiielr respectiva flnldhg mem- 
bers, and are linked together by tiie superposition 
and/or engagenient of said linking members. 

1$ 4Z A rechargeable battery equipped wfth a batteiry pro- 
tection circuit according to Claim 33, wherein said 
lead plate (21 0) is joined at one end to the bottom 
. surfiace of the cell case (26) and extends to tiie 
. seaTing assembly side along the short side surface 
20 of the cell case (26). 

43. A rechargeable battery equipped witti a battery pro- 
tection circuit according to Claim 33, wherein 
recesses or openings for accommodating the lead 

25 plate (210) jsre formed in the extensions of tiie 
upper Insulating holder (213) and the lower Insulat- . 
ing holder (214). 

44. A rechargeat>le battery equipped wltii a battery pro- 
30 tection circuit according to Claim 33, wherein tiie 

drcult board (209) Is formed in the same cross sec- 
tional size as the rechargeable battery (1 0), or in a 
smaller cross secttonal size. 

35 45. Arechargeablebattery equipped with abattery pro- 
tection circuit according to Claim 33, wherein tiie 
battery protection drcuit comprises a rhaln control 
circuit (221 ) for cutting off tiie charging/discharging 
drcuit when a state such as overcharging or pver- 

40 . discharging Is detected, and a sub-control drcuit 
(222) for cutting off the charging/discharging drcuit 
when there is malfunction In this main control drcuit 
(221), and the ground tocattons of the m^in and 
sub-control drcults are separated. 

45 

46. . A rechargeable battery equipped with, a battery pro- 
tection drciitt for protecting .tills rechargeable bat- 
,tery (10) fronri overcharging and overdlscharging, 
comprising: 

a cell case (26) made of a bottomed cyllndrteal 
container; containing therein elements for eiec^ 
tromotive force (133); 

. a sealing assenr^ly for sealing an open end of 
65 saki cell case (26); 

a protruding, terminal (25) provided Insulated 
from tiie cell case (26) on said sealing assem- 

. biy, said cell case.and said protnidlng tenminal 
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being respectively assigned as a posftive elec- 
trode and a negative electrode of the recharge- 
able battery; 

a circuit board (309) deposed on eald -sealing 
aseembty, Including a battery protection circuit s . 
and a . plurality of input and output tertnlnals 
(304, 305, 306), wherein said ceil case (26) 
and said protruding terminal (25) are each con- 
nected to said input and output tanminals (304, 
305) via the battery protecdon circuit, thereby io 
constituting an Intermediate unit (350) in which 
the rechargeable battery (10) and the drcuit 
board (309) are integrated; and 
'art/outer case (307) in which openings are 
formed at locations corresponding to the input is 
and output terminals (304, 305, 306) forseallng 
therein said intermediate unit (350). 



47. A mchargeabie battery equipped with a battery pro- 
tedlori circuit for protecting thte rechargeable bat- 
tery (10) from bvarcharging and overdischarging, 
. comprising: 

a cell case (26) made of ia bottomed cylindrical 
container, oontaining therein elements fdrelec- 
■ trbmotlve force (133); 

a sealing assembly for seating an open end of 
said cell case (26); 

a protruding, terminal (25) provided, insulated 
from the cell case (26) on said seeRng assem- 
biy» said cell case and said protruding tenmlnal 
being respectively assigned qs a positive eleo- 
tnode and a negative electrode of the recharge- 
able battery; 

a connection piece (31 1) joined to the protrud- 
ing terrnlnal (25), a circuit board (309) on which 
a battery pmtectjon circuit and a plurality of 
input and output tenDlnals (304. 305. 306) are 
formed, and a spacer (312) that forms a seat 
for the circuit board (309) and keeps the circuit 
. board apart from the rechargeable battery (i 0), 
all of which are disposed at one end on the side 
of the sealing assembly of the cell case, 
a lead plate (310) Joined to the cell case (26), 
said lead plate and said connection piece (3t1 ) 
being each connected at specific locations of 
the circuit board (309) so that the recharg^te 
battery (i 0) land the circuit board (309) are inte- 
grated, thereby constituting an intenmediate 
unit (350) in which the rechargeEtole battery 
(10) and the battery protection circuit are elec- 
trically connected, with the positive and iiega- 
tive electrodes of the rechargeable battery (10) 
being connected vta the battery protection cir- 
cuit to the input and output terminals (304, 305) 
of the circuit boar(^ and . 
ain outer case (307) in whteh said Intennediate 
unh (350) Is Inserted, said outer case being 



molded by resin molding In the form of a bot- 
• tomed cyllrider liavlng an open end, with open- 
ings (304c, 305c 306c) formed In the bottom 
. surface at locations corresponding to the input 
and output terminals (304, 305, 306) of the cir- 
cuit board, said open end of the outer case 
being closed to seal the Intermediate unit (350) 
witiiin ttie outer case (307). 

48. A rechargeable battery equipped wtth.akmttery pro- 
tection circuit according to Claim 47, wherein the 
rechairgeabje battery (1 0) is formed in a shape with 
an oval cross s^lbn. and tiie outer case (307) has 
a shape with an outer cross section formed sub- 
stantoliy rectangul^ and ,an Inner cross section 
fomied substantially oval corresponding to the 
outer shape of the rechargeable battery (10). 



49, Arechargeable battery equipped with a battery pro- 
20 taction circuit accdrding to Claim; 47, wherein the 

outer case (307) is formed of a bottomed prismatic 
shaple having an open end and is fbnned with seal- 
ing pieces (31 3) that are extensions of the long side 
peripheral parte at ttie open erid tiiereof. these 
25 ' sealing pieces (313) being bent;Jnvyard and the 
opposing parts being fused together by hot press- 
ing; tiiereby closing the open end of the outer.case. 
and sealing the Intennediate unit (350) wHhln the 
outer case (307). 

50. A rechargeable battery equipped with a battery pro- 
tection circuit according to Qaim 49, whereiri the 
sealing pieces (313) are such that the pppdsing 
long sides at the rectangular open end are formed 

35 In a notched shape so that the: notches will fit. 
togsttier when the sealing pieces (313) are bent. 

.51- A rechargeable battery equipped wfth a battery pro- 
tection circuit acoordind to Claim 49,. wherein ttie 
40 sealing pieces (313)arBfDrmedttiIckeratttiefused 
portions tiiereof. 

52. A rechargeable battery equipped vyitti a battery pro- 
tection circuit according to Claim 49, wherein the 

45 sealing pieces (313) have dimensions such that a 
gap Is left betw/een ttie opposing parts when the 
sealing pieces (313) are bent 

53. A rechargeable biatlery equipped with a battery pro- 
50 tection circuit according to Claim. 49, wherein 

bumps are provided to the Inner surface of the seal- 
ing pieces (31 3). 

54. A rechargeable battery equipped witti a battery pro- 
65 . tection circuit according to Claim 47, wherein the 

outer case (307) Is fomied of a bottomed prismatic* 
shape and Is fomied with sealing pieces (313) that 
are extensions of four peripheral sides at the open 
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end thereof, and after the intermediate unit (360) 
has been Inserted Into the outer case, these sealing 
pieces (313) are melted Inward by hot pressing, 
thereby dosing the open end of the outer case. 

■ ■ • s ' 

55. A rechargeable battery equipped with a battery pro* 
. tection circuit according to Claim 64, wherein, the 

outer case (307) Is such that the pressing height in 
the hot pressing is set to a spiecific position so that 
any variance In the height of the Intennedlate unit to 
(350) will be absorbed by the rhoiding height of the 
molten reslr). 

56. A rechargeable battery equipped with a battery pro- . 
tection circuit according to Clafrn 47, wherein the is 
plurality of Input and output terminals (304, 305, 
306) are disposed asymmetricaiiy. 
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